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ANOTHER  HYDROELEQRIC  PLANT  FOR  PORTLAND. 

Historically,  Portland,  Ore.,  was  one  of  the  first  cities 
to  be  lighted  from  a  high-voltage  alternating-current  sys¬ 
tem,  the  generators  of  which  were  operated  by  water  power. 
The  3000-volt  single-phase  machines  which  sent  energy  into 
Portland  were  located  at  the  falls  of  the  Willamette,  where 
a  little  deflecting  dam,  perched  on  the  top  of  the  natural 
rampart,  turned  water  into  the  turbines.  Three  or  four 
years  later  these  machines  were  replaced  by  6ooo-volt, 
three-phase  generators  in  a  new  hydroelectric  plant  near 
the  same  spot.  These  were  the  first  three-phase  generators 
of  anywhere  near  such  voltage  put  into  use  in  America. 
Later  other  hydraulic  resources  were  developed,  and  at  the 
present  time  Portland  is  well  supplied  with  electrical  energy. 
The  latest  plant  near  Portland  is  the  one  at  Estacada,  about 
30  miles  from  the  city  and  a  little  below  the  Cazadero  de¬ 
velopment  on  the  Clackamas  River. 

The  power  house  is  of  reinforced  concrete.  It  contains 
at  present  three  units  of  the  five  which  it  is  designed  to 
contain  ultimately.  Each  generator  is  connected  to  a  pair 
of  5 1 -in.  turbines  with  bronze  runners,  one  left-handed,  the 
other  right-handed,  so  that  they  utilize  a  common  discharge 
pipe.  The  speed  of  the  turbines  and  generators  is  240  r.p.m. 
under  8i-ft.  head.  The  electrical  equipment  is  well  planned 
and  contains  some  interesting  features,  but  it  is  in  no 
wise  as  striking  in  its  characteristics  as  the  hydraulic 
features.  From  a  hydraulic  standpoint  the  dam  is  inter¬ 
esting  as  being  one  of  the  few  examples  of  the  Ambursen 
reinforced  concrete  type  yet  erected  in  the  western  portion 
of  our  country,  although  for  some  years  this  construction 
has  been  familiar  in  the  east.  It  was  located  after  a  careful 
study  of  the  hydraulic  conditions  and  the  site  selected  was 
one  that  particularly  lent  itself  to  easy  construction.  A 
somewhat  unusual  feature  is  the  thoroughness  with  which 
the  foundations  were  protected.  A  cut-off  wall  was  run  the 
whole  length  of  the  dam  and  below  the  cut  made  for  this 
three  rows  of  holes  were  drilled  on  about  6-ft.  centers, 
approximately  50  ft.  below  the  cut-off  wall  itself.  Through 
pipes  inserted  in  these  holes  the  whole  subfoundation  was 
grouted  under  about  200  lb.  pressure  per  square  inch  for 
the  purpose  of  checking  seepage  and  possible  erosion  below 
the  foundation  line.  After  the  completion  of  this  work  test 
holes  showed  that  the  seepage  had  been  practically  stopped. 

The  results  obtained  from  the  water  wheels  are  rather  un¬ 
usual.  They  were  guaranteed  for  82.5  per  cent  efficiency  at 
three-quarters  load.  The  generators  had  been  tested  before 
they  were  shipped  and  from  their  test  data  the  wheel 
efficiencies  wer  determined.  The  result  was  highly  grati¬ 
fying,  since  at  three-quarters  gate  opening,  the  wheels 
actually  showed  84.5  per  cent  efficiency,  a  result  which  very 
closely  checked  a  direct  test  of  one  of  the  runners  made  at 
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the  Holyoke  flume  when  84.0  per  cent  was  obtained.  These 
turbine  data,  like  others  of  recent  date,  indicate  that  con¬ 
siderable  progress  has  been  made  in  improving  the'  efficiency 
of  water  wheels  throughout  a  considerable  range  of  load. 
Although  containing  few  innovations,  the  installation  as  a 
whole  is  a  most  workmanlike  addition  to  the  electrical  re¬ 
sources  of  a  territory  already  enriched  by  a  group  of  im¬ 
portant  plants. 

A  CHEa  ON  BELOW-COST  HUNiaPAL  CHARGES. 

The  Massachusetts  Gas  and  Electric  Light  Commission 
has  deprived  us  of  what  might  have  been  an  example  of  how 
a  municipality  can  supply  electrical  energy  “cheaper”  than 
central  stations  supply  it.  We  refer  to  the  action  of  the 
commission  in  the  Groton  case,  reported  in  the  Electrical 
World,  July  6,  page  10.  Groton's  cost  of  production,  accord¬ 
ing  to  a  calculation  for  the  year  ended  March  i,  is  16.43 
cents  per  kw-hr.  This  figure  includes  operating  expense, 
interest  on  the  investment  at  3%  per  cent  and  depreciation 
at  5  per  cent.  In  the  face  of  this  cost  figure,  the  town 
petitioned  for  a  permit  allowing  it  to  sell  energy  for  com¬ 
mercial  lighting  at  12  cents  per  kw-hr.  In  addition  to 
pointing  out  the  fact  that  such  a  course  would  be  contrary 
to  law,  the  commission  in  refusing  the  petition  makes  the 
common-sense  observation  that  “a  supply  to  private  con¬ 
sumers  for  less  than  cost  compels  all  other  taxpayers,  many 
of  whom  may  be  unable  to  obtain  the  service  for  their  own 
use,  to  pay  for  the  special  advantages  enjoyed  by  a  few.” 

The  commission  has  done  only  its  plain  duty  under  the 
laws  of  the  state  and  the  unwritten  laws  of  good  public 
policy,  but  with  a  vote  of  the  town  in  favor  of  the  below- 
cost  proposition,  as  there  was  in  this  instance,  a  commission 
with  less  backbone  and  unsound  notions  of  its  real  obliga¬ 
tions  to  the  public  might  easily  have  found  the  means  of 
letting  the  people  have  their  own  way,  right  or  wrong. 
With  a  clear  understanding  of  what  “cost”  means — such  as 
was  arrived  at  in  the  Groton  case — and  with  an  equally 
clear  conception  of  what  it  m«ans  to  the  whole  community 
when  a  part  of  it  obtains  public  service  for  less  than  the 
whole  community  pays,  we  get  closer  to  the  actualities  and 
farther  away  from  the  chimeras  of  municipal  ownership 
and  operation. 

THE  CENTRAL  STATION  AND  THE  SANE  FOURTH. 

\  trend  of  the  times  w'hich  carries  with  it  an  opportunity 
for  progressive  central  station  managers  to  show  their 
public  spirit  is  seen  in  the  rapid  acceleration  of  the  Sane 
Fourth  movement.  This  year  the  Fourth  of  July  fatalities 
were  reduced  to  seventeen,  compared  with  fifty-seven  a 
year  ago  and  131  the  year  previous  to  that.  Thus  the 
tradition  that  patriotism  is  a  matter  of  gunpowder  and 
noise  is  happily  passing,  and  it  is  evidently  not  too  much  to 
hope  that  Independence  Day  will  sometime  become  a  blood¬ 
less  affair.  But  the  need  of  a  healthy  substitute  for  the 
traditional  methods  of  celebration  has  long  been  obvious. 

For  generations  we  have  been  taught  that  the  “Glorious 
Fourth”  is  a  day  for  celebration,  and  the  problem  is  how 
to  preserve  the  spirit  of  the  occasion  and  its  historical  sig¬ 
nificance,  with  none  of  the  warlike  demonstrations  which 


our  free  American  spirit  has  so  long  encouraged.  The  ex¬ 
periment  of  substituting  electrical  illumination  for  fire¬ 
works  was^  well  conceived,  and  met  with  'conspicuous  suc¬ 
cess  this  year  in  a  notable  demonstration  in  New  York  City. 
Credit  is  reflected  upon  both  the  city  officials  and  the  man¬ 
agers  of  the  New'  York  Edison  Company  for  the  co-opera¬ 
tive  spirit  in  which  the  idea  was  carried  out  in  the  public 
parks  and  on  a  few’  of  the  municipal  buildings.  In  every 
sense  the  use  of  display  illumination  on  so  large  a  scale,, 
and  on  such  an  occasion,  is  a  welcome  event.  It  widens 
the  field  of  usefulness  for  the  central  station  and  tends  to 
bring  the  public,  the  city  officials  and  central  station  man¬ 
agers  into  closer  harmony  and  mutual  appreciation.  The 
last  result  is  almost  as  important,  in  its  way,  as  the  new 
role  which  awaits  the  central  station  in  the  conservation  of 
life  and  limb.  We  feel  that  in  not  pointing  out  the  central- 
station  aspect  of  this  important  movement  we  should  miss 
our  opportunity  to  aid  a  cause  w'hich  needs  universal 
support. 

MONOPOUES  AND  PATENTS. 

The  refreshingly  clear  decision  handed  dow'n  last  week 
by  the  Massachusetts  Supreme  Court  in  the  case  of  the 
United  Shoe  Machinery  Company  vs.  Chapelle,  and  re¬ 
ported  elsewhere  m  this  issue,  draws  a  sharp  distinction 
betw'een  the  monopoly  granted  by  a  patent  and  the  monopoly 
formed  by  purchasing  or  controlling  substantially  a  whole 
chain  of  patents  covering  a  particular  art.  The  former 
bestows  upon  the  inventor  the  right  to  exclude  all  others, 
from  the  enjoyment  of  his  discovery  for  a  specified  term, 
but  to  use  the  language  of  the  decision — “The  monopoly 
protected  by  the  patent  goes  no  further  than  the  invention 
and  contractual  obligations  attached  to  it.”  While  a 
patentee  may  annex  any  condition  to  the  sale  of  his  inven¬ 
tion,  and  may  place  the  users  of  it  under  numerous  obliga¬ 
tions,  the  monopoly  created  thereby  is  conferred  solely  by 
the  patent. 

On  the  other  hand,  a  combination  of  patents,  formed  by 
purchase  or  control,  for  the  purpose  of  extinguishing  com¬ 
petition  and  establishing  a  monopoly,  is  subject  to  all  the 
restrictions  of  law  that  apply  to  similar  combinations  of 
anything  else — such  as  oil  or  tobacco.  The  same  tests  to. 
determine  legality  apply  to  combinations  of  patents,  accord¬ 
ing  to  this  decision,  as  apply  to  any  other  combination. 
Thus  conditions  and  combinations  are  not  the  same,  but  the 
difference  is  distinguishable  in  degree  rather  than  substance. 
On  this  point  the  decision  says,  w'ith  admirable  clearness : 
“Conditions  annexed  by  the  patentee  to  the  enjoyment  of  an- 
invention  are  legal  even  though  resulting  in  an  extended 
monopoly.  Combinations  among  patentees  resulting  in  an- 
extended  monopoly  are  illegal.”  The  principal  questions 
raised  in  this  case,  whether  the  plaintiff  is  in  fact  an  illegal 
combination  in  restraint  of  trade  and  has  monopolized  in¬ 
terstate  commerce  and  trade,  and  whether  the  contract  in 
evidence  is  in  direct  aid  of  such  a  monopoly,  are  subject  to- 
review  by  the  Federal  courts,  and  a  different  interpretation 
is  within  the  possibilities.  But  for  clearness  and  saneness, 
coupled  W'ith  an  attitude  of  mind  quite  in  accord  with  the 
spirit  of  the  times,  the  Massachusetts  decision  stands  out 
as  a  beacon  light. 
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HAGNETISH  AND  MAGNETIC  ALLOYS.  ^ 

The  subject  of  permanent  magnetism  is  of  great  interest 
from  many  points  of  view.  From  a  practical  standpoint,  a 
large  and  increasing  number  of  electrical  instruments  utilize 
and  depend  upon  the  magnetic  constancy  of  permanent  mag¬ 
nets.  Every  consideration  affecting  the  constancy  under 
mechanical,  thermal  and  magnetic  disturbance  becomes 
noteworthy  to  the  manufacturer  and  employer  of  such  in¬ 
struments.  Moreover,  every  consideration  affecting  the 
available  strength  of  permanent  magnets  under  chemical 
and  physical  change  of  material  is  equally  noteworthy, 
as  offering  opportunities  for  securing  simpler,  cheaper, 
lighter  or  more  reliable  magnets.  Some  of  the  factors  here 
mentioned  were  discussed  by  Prof.  S.  P.  Thompson  in  a  lec¬ 
ture  before  a  recent  meeting  of  the  British  Institution  of 
Electrical  Engineers  at  Glasgow  on  the  magnetism  of  per¬ 
manent  magnets,  as  noted  in  the  Digest  in  this  issue. 

The  most  important  magnetic  property  desired  in  a  per¬ 
manent  magnet  is  coercive  force,  or  that  value  of  the  mag¬ 
netic  intensity  which  must  be  applied  to  the  sample  con¬ 
sidered  of  a  previously  magnetized  substance  in  order  to 
reduce  its  remnant  magnetism  to  zero.  In  soft  iron  or 
steel  the  coercive  force  may  be  only  one  or  two  gilberts  per 
centimeter,  while  in  glass  hard  steel  it  may  be  seventy  or 
more.  In  a  closed  ring  of  magnetized  steel  the  demag¬ 
netizing  force  is  very  small,  so  that  even  very  soft  iron  of 
weak  coercive  force  may  retain  a  powerful  residual  mag¬ 
netic  flux  density  if  preserved  in  the  form  of  a  closed  ring. 
When,  however,  the  ring  is  opened  at  one  or  more  air-gaps 
the  residual  magnetic  flux  passing  through  the  magnetic 
resistance  of  each  air-gap,  produces  a  back  mmf  in  sub¬ 
stantially  the  same  manner  as  a  current  in  the  electric  cir¬ 
cuit  passing  through  an  electric  resistance  produces  a  back 
emf.  The  back  mmf  divided  by  the  length  of  the  magnet 
gives  as  a  quotient  the  average  value  of  the  demagnetizing 
force  in  the  substance  of  the  steel.  If  this  exceeds  the 
coercive  force  the  magnetization  collapses  until  the  re¬ 
duced  flux  yields  a  demagnetizing  force  everywhere  lower 
than  the  coercive  force.  Hence  long  magnets  are  able  to 
sustain  a  more  powerful  magnetic  flux-density  than  are 
short  magnets  of  the  same  air-gap  dimensions. 

Much  depends  upon  the  thermal  treatment  of  a  magnet 
apparently  for  two  reasons,  the  first  being  that  at  certain 
temperatures  the  carbon  in  iron,  an  almost-  inevitable  im¬ 
purity,  enters  into  chemical  combinations  with  the  iron,  or 
with  other  alloyed  impurities  which  combinations  markedly 
affect  the  magnetic  properties  of  the  final  alloy;  and  the 
second  that  in  slow  cooling  both  chemical  and  physical  or 
crystalline  changes  occur  in  the  structure.  A  steel,  sud¬ 
denly  quenched  at  a  high  temperature  tends  to  retain  the 
chemical  condition  of  that  temperature  more  closely  than 
if  allowed  to  cool  slowly. 

-The  effects  of  thermal  treatment  on  the  properties  of 
magnetic  alloys  were  also  prominently  brought  forward  in 
a  discussion  on  that  subject  recently  held  before  the 
Earaday  Society  in  London  and  reported  in  this  week’s 
Digest.  Some  of  the  Heusler  alloys,  of  aluminum-man¬ 
ganese  bronze,  are  found  to  be  either  magnetic  or  non¬ 
magnetic  according  to  their  previous  thermal  treatment 
history.  The  behavior  of  these  alloys  is  as  yet  only  im¬ 


perfectly  understood.  It  is  believed,  however,  that  certain 
chemical  combinations  entered  into  by  the  constituent  sub¬ 
stances  of  the  alloy  are  molecularly  magnetic,  so  that  each 
molecule  of  that  combination  is  a  little  permanent  magnet. 
Changes  of  temperature  affect  the  stability  of  these  com¬ 
binations  and  thus  alter  the  magnetic  properties  of  the  mass. 
According  to  this  view  a  molecule  that  is  inherently  mag¬ 
netic  may  consist  either  of  like  atoms — such  as  those  of 
iron,  nickel  and  cobalt — or  of  unlike  atoms  in  some  kind  of 
chemical  union,  such  as  manganese  and  aluminum.  Much 
further  investigation  is  needed  in  these  fascinating  fields  of 
study. 


SAG  STRESSES  IN  OVERHEAD  TRANSMISSION  LINES. 

The  rapidly  increasing  use  of  tower  construction  for  long 
transmission  lines  and  the  disappearance  of  American 
forests  are  calling  for  increased  engineering  attention  to 
the  mechanical  problems  involved  in  long  spans.  These 
problems  fall  into  two  classes,  the  first  dealing  with  the 
proper  support  of  the  normal  line  span,  and  the  second  with 
insurance  against  extensive  damage  in  case  of  an  accidental 
rupture  of  the  line  at  a  particular  span.  The  first  class  of 
problems  relates  to  the  proper  sag  and  tension  of  line-wires 
when  erected,  as  well  as  the  proper  construction  of  steel 
towers  capable  of  sustaining  the  spans.  The  second  class 
relates  to  the  proper  structure  of  the  towers  to  withstand  the 
unbalanced  tensions  due  to  a  breakdown  in  some  one  span. 

The  article  by  Mr.  H.  V.  Carpenter,  on  page  loi  of  this 
number,  is  a  contribution  to  the  first  class  of  the  above 
division.  It  attacks  the  problem  of  finding  the  proper  sag 
to  allow  on  a  warm  summer  day  when  erecting  a  trans¬ 
mission  conductor  in  place  over  a  given  span  in  order  that 
it  may  withstand  a  moderate  transverse  gale,  when  covered 
with  a  layer  of  sleet.  In  the  frontal  attack  on  this  problem 
the  required  tension  is  represented  in  a  cubic  equation  with 
all  its  terms,  while  the  required  sag  involves  a  cubic  equa¬ 
tion  with  its  second  term  missing.  The  article  takes  advan¬ 
tage  of  the  well-known  tractability  of  such  mutilated  cubic 
equations,  by  giving  a  convenient  plan  of  approximating  the 
required  cube  root  with  the  aid  of  a  slide  rule.  Since  it  is 
often  more  convenient  to  erect  line  wires  by  dynamometer 
tension,  than  by  sag,  the  full  cubic  equation  comes  up  for 
solution,  and  the  article  provides  a  graphic  chart  for  the 
purpose  which  should  prove  very  convenient  for  use  after 
the  sag  has  been  determined. 

The  article  on  page  97  by  Mr.  Alfred  Still  deals  with 
the  second  class  of  the  above-mentioned  problems.  The 
author  discusses  the  conditions  that  present  themselves  in 
a  line  of  more  or  less  flexible  towers  when  one  or  more 
conductors  break  in  a  single  span,  thus  destroying  the  ten¬ 
sion  equilibrium  along  the  line.  It  is  desirable  that  the 
poles  adjoining  the  break  should  be  sufficiently  flexible  to 
yield  elastically  away  from  the  broken  span  without  being 
thereby  damaged  or  destroyed.  As  the  author  points  out, 
the  immediate  effect  of  a  rupture  in  any  span  is  to  set  up 
longitudinal  oscillations  in  the  line,  during  which  the  stresses 
are  likely  to  reach  momentary  maxima  well  in  excess  of 
those  maintained  afterwards  in  the  steady  state.  The 
steady  state  problem  is,  however,  the  only  one  to  consider  in 
the  imediate  effects  of  a  rupture  in  any  span  is  to  set  up 
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INTERNATIONAL  RADIO  TELEGRAPH  CONGRESS. 


It  has  been  decided  to  hold  the  next  International  Radio 
Telegraph  Conference  at  Washington,  D.  C.,  in  1919.  The 
leading  points  in  the  recommendations  adopted  at  the  1912 
International  Radio  Telegraph  Conference  in  London  are  as 
follows:  Regulations  to  prevent  interference  in  crowded 
areas  and  designed  to  make  wireless  telegraphy  of  the 
greatest  possible  use  in  saving  life  and  property  at  sea,  and 
making  it  also  more  valuable  commercially.  Every  hour 
all  ships  must  remain  silent  for  ten  minutes,  listening  for 
distress  calls.  A  distress  ship  is  to  control  the  magnetic 
field  of  her  radius,  and  should  many  ships  answer  her  dis¬ 
tress  call  she  shall  determine  which  is  to  remain  silent, 
thereby  avoiding  confusion. 

During  the  sessions,  lasting  one  month,  the  proposals  sub¬ 
mitted  by  the  United  States  were  received  with  great  in¬ 
terest  and  were  generally  accepted,  particularly  the  pro¬ 
visions  tending  to  insure  safety  at  sea,  compulsory  inter¬ 
communication  between  all  systems,  and  the  reporting  of 
meteorological  data. 

Weather  observations  are  to  have  the  right  of  way  over 
commercial  dispatches. 

The  following  wave  lengths  were  adopted  for  commercial 
business:  Short  and  medium  distances,  300  to  600  meters; 
longer  distances,  1800  meters.  The  military  interests  of 
Great  Britain  and  France  prevented  the  adoption  of  the 
American  proposal  for  a  general  commercial  wave  length 
of  800  meters. 

The  congress  adopted  an  elaborate  code  governing  the  in¬ 
terchange  of  business  between  rival  wireless  companies, 
which  are  no  longer  to  be  permitted  to  disregard  each  other. 

The  Russo-American  combination  against  Great  Britain’s 
claim  to  six  votes  in  the  conference  on  account  of  her 
colonies  has  resulted  in  the  more  important  powers  receiving 
equality  of  votes.  Thus  at  future  congresses  the  United 
States,  Great  Britain,  Russia,  Germany  and  France  are  each 
to  have  six  votes,  Italy  is  to  have  three,  Spain  and  Portugal 
two  each  and  the  other  nations  one  each. 

Following  the  close  of  the  conference  on  July  5  the  dele¬ 
gates  were  entertained  by  Dr.  and  Mrs.  William  Marconi 
at  Cedarhurst,  their  country  home,  near  the  Isle  of  Wight. 
The  guests  were  conveyed  by  special  train  between  London 
and  Southampton.  A  luncheon  at  Cedarhurst  and  a  cruise 
on  the  Solent  were  among  the  entertainment  features. 


PATENT  COMMISSION  ASKED  FOR  BY  INVENTORS 
GUILD. 

At  a  recent  meeting  of  the  Inventors’  Guild  held  in 
New  York  the  following  resolutions  recommending  the  ap¬ 
pointment  of  a  Patent  Commission  was  considered  and 
adopted : 

“Whereas,  The  Inventors’  Guild,  composed  exclusively  of 
independent  and  experienced  inventor-patentees,  in  Novem¬ 
ber.  1911.  petitioned  President  Taft  to  recommend  to  Con¬ 
gress  that  appropriate  action  be  taken  by  him  to  secure  the 
appointment  of  a  commission,  or  its  equivalent,  which  com¬ 
mission  should  consider  the  patent  system  of  the  United 
.States  with  the  object  of  accomplishing  needed  reforms  in 
the  Patent  Office  and  in  courts  which  hear  and  decide  patent 
causes;  and 

“Whereas,  President  Taft  upon  May  10.  1912,  sent  a 
special  message  to  Congress  requesting  authority  to  appoint 
a  commission  to  investigate  and  report  upon  .such  reforms, 
if  any,  as  may  be  needed  iti  connection  with  the  United 
States  Patent  System. 

“Resolved,  The  Inventors’  Guild  does  hereby  by  unani¬ 
mous  vote  give  expression  to  its  unqualified  endorsement  of 
(he  policy  of  President  Taft  looking  to  the  appointment  of 
.a  commission  to  thoroughly  investigate  this  intricate  and 


important  subject  before  the  passage  of  legislation.  And  the 
Inventors’  Guild  respectfully  makes  the  suggestion  that 
such  a  commission  should  be  one  upon  which  there  should 
be  representatives  of  all  important  interests  affected  by  the 
Patent  System,  such  as  the  general  public,  the  inventors,  the 
manufacturers,  the  courts  and  the  patent  lawyers;  and  that 
the  general  public  should  have  the  greatest  number  of  rep¬ 
resentatives  upon  the  commission,  inasmuch  as  modifica¬ 
tions  in  the  patent  laws  and  court  procedure  should  be  made 
only  in  order  to  promote  the  general  welfare  of  the  United 
States,  regardless  of  the  interests  of  special  classes,  such  as 
inventors,  manufacturers,  court  officials,  patent  lawyers,  etc. 

“Resolved,  That  a  copy  of  this  resolution  and  of  the 
resolution  which  the  Inventors’  Guild  addressed  to  the 
President  upon  Nov.  24,  1911,  be  sent  to  every  member  of 
Congress.’’ 


A.  I.  E.  E.  AFFAIRS. 


A  meeting  of  the  board  of  directors  of  the  American 
Institute  of  Electrical  Engineers  was  held  at  Boston  on  June 
27  in  connection  with  the  annual  convention.  The  directors 
present  at  the  meeting  were:  President  Gano  Dunn,  New 
York;  Vice-presidents  Morgan  Brooks,  Urbana,  Ill.;  W.G. 
Carlton  and  Percy  H.  Thomas.  New  York;  Managers  A.  W. 
Berresford,  Milwaukee,  Wis. ;  W.  S.  Murray,  New  Haven, 
Conn.;  H.  H.  Norris,  Ithaca,  N.  Y.;  S.  D.  Sprong,  H.  H. 
Barnes,  Jr.,  and  Charles  E.  Scribner,  New  York;  N.  W. 
Storer,  Pittsburgh,  Pa.,  and  W.  S.  Lee,  Charlotte,  N.  C., 
and  Secretary  F.  L.  Hutchinson  New  York. 

Upon  recommendation  of  the  law  committee,  the  by-laws 
relating  to  the  transfer  of  present  associates  and  members 
under  the  special  section  of  the  constitution  as  adopted  on 
May  21,  1912,  were  modified  to  eliminate  the  requirement 
that  the  names  of  applicants  and  their  certifiers  be  published 
prior  to  their  transfer;  the  provision  of  publication,  how¬ 
ever,  after  transfer,  was  retained. 

Immediately  following  the  adoption  of  this  modification 
of  the  by-laws,  Mr.  Ralph  D.  Mershon,  president-elect,  was 
unanimously  transferred  to  the  grade  of  fellow,  thus  becom¬ 
ing  the  first  fellow  of  the  American  Institute  of  Electrical 
Engineers. 

The  members  of  the  board  of  examiners,  Messrs.  W.  G. 
Carlton.  Maurice  Coster,  A.  F.  Ganz,  W.  1.  Slichter  and 
P.  H.  Thomas,  were  next  transferred  to  the  grade  of  fellow, 
in  order  that  they  may  be  eligible  to  serve  on  this  important 
committee  until  the  expiration  of  the  present  administrative 
year  on  July  31,  1912.  Vice-president  Thomas  requested  the 
privilege  of  taking  the  chair,  and  President  Gano  Dunn  was 
then  unanimously  transferred  to  the  grade  of  fellow.  In 
addition  to  the  foregoing,  the  following  members,  com¬ 
posing,  with  the  names  mentioned  above,  all  whose  applica¬ 
tions  for  transfer  were  in  complete  form,  were  also  trans¬ 
ferred  to  the  grade  of  fellow :  Messrs.  Henry  Floy,  George 
Gibbs,  Cary  T.  Hutchinson,  William  McClellan,  H.  St.  Clair 
Putnam,  L,  T.  Robinson,  George  F.  Sever,  Frank  J.  Sprague 
and  Charles  P.  Steinmetz.  One  hundred  and  seven  ap¬ 
plicants  were  elected  associates  of  the  Institute,  thirty-two 
students  were  ordered  enrolled,  and  fifteen  men  were  trans¬ 
ferred  from  the  grade  of  associate  to  that  of  member. 

The  following  resolution  was  adopted : 

“Whereas  the  memorial  of  the  conferees  on  a  General 
Engineering  Congress  prepared  at  the  conference  in  San 
Francisco  on  Jan.  15,  1912,  has  been  before  the  board  of 
directors  of  the  American  Institute  of  Electrical  Engineers, 
together  with  the  report  of  Mr.  Calvert  Townley,  dated  June 
10,  communicating  the  result  of  an  informal  conference  on 
the  same  subject  between  representatives  of  the  national 
engineering  societies  in  New  York,  it  was 

“Resolved,  on  recommendation  of  the  committee  on  organ¬ 
ization  of  the  International  Electrical  Congress,  San  Fran¬ 
cisco,  1915.  that  the  following  resolutions  be  adopted  and 


July  13,  1912. 


ELECTRICAL  WORLD. 


85 


transmitted  to  Prof.  W.  F.  Durand,  president,  and  Mr.  Otto 
Von  Geldern,  secretary,  of  the  San  Francisco  Conference 
of  Jan.  15  oh  the  General  Engineering  Conference. 

“Whereas  the  next  International  Electrical  Congress 
having  been  awarded  in  September,  1911,  to  the  United 
States  by  the  International  Electrotechnical  Commission 
and  by  the  International  Electrical  Congress  of  Turin,  upon 
the  request  of  the  American  Institute  of  Electrical  En¬ 
gineers,  with  the  understanding  that  it  should  be  held  in 
San  Francisco  in  September,  1915,  the  American  Institute 
of  Electrical  Engineers  is  under  obligations  to  carry  out  the 
plans  for  holding  such  a  congress  along  the  lines  originally 
laid  down  by  the  commission,  and  is  therefore  unable  to 
merge  this  congress  with  the  General  Engineering  Congress 
proposed  later  in  the  year  by  representatives  of  various 
national  engineering  societies  in  San  Francisco.  The 
American  Institute  of  Electrical  Engineers  reiterates  the 
position  taken  by  its  board  of  directors  on  Jan.  12,  1912,  at 
which  time  it  appointed  delegates  to  the  General  Engineer¬ 
ing  Congress  Conference,  Messrs.  H.  A.  Lardner,  George  R. 
Murphy  and  S.  J.  Lisberger,  and  instructed  them  to  inform 
the  conference  that,  while  unable  to  merge  the  electrical 
with  the  general  congress,  it  would  be  glad,  so  far  as  might 
be  compatible  with  its  obligations  to  the  electrical  congress, 
cordially  to  co-operate  in  the  organization  and  conduct  of 
the  General  Engineering  Congress  and  to  participate  in  its 
program.  It  was  therefore 

“Resolved,  That  in  response  to  the  memorial  of  the  con¬ 
ference  on  the  General  Engineering  Congress,  the  American 
Institute  of  Electrical  Engineers  stands  ready  to  concur  in 
and  to  co-operate  with  whatever  form  the  movement  of  the 
other  societies  may  take,  in  so  far  as  this  co-operation  is 
possible  and  consistent  with  its  obligations  already  referred 
to  in  connection  with  the  International  Electrical  Congress 
of  San  Francisco,  1915.  To  this  end,  although  it  is  not 
feasible  in  view  of  the  large  financial  and  other  responsi¬ 
bilities  undertaken  by  the  American  Institute  of  Electrical 
Engineers  in  connection  with  the  ^idecy’ical  ^Congress  and 
the  accompanying  meeting  of  the  Internatii^^l  Electro- ^ 
technical  Commission  to  participate»j6  the  extent  suggested 
by  the  conference  of  June  10  of  representatives  of  the 
national  engineering  societies  in  New  York,  which  assigned 
to  the  American  Institute  of  Electrical  Engineers  a  partici¬ 
pation  equal  to  that  of  the  American  Society  of  Civil  En¬ 
gineers  and  amounting  to  a  guarantee  of  $9,000,  with  the 
privilege  of  having  six  representatives  on  the  joint  board 
of  control  of  the  congress,  the  American  Institute  of  Elec¬ 
trical  Engineers,  nevertheless,  hereby  is  glad  to  undertake, 
upon  notification  of  the  co-operation  of  the  other  societies 
in  question,  to  guarantee  an  amount  up  to  $3,500  of  the 
deficit  or  expense  that  the  General  Engineering  Congress 
may  incur,  and  to  ask  in  view  of  this  reduced  participation 
the  privilege  of  having  only  two  instead  of  six  representa¬ 
tives  upon  the  governing  board  of  the  General  Engineering 
Congress.” 

It  was  voted  that  the  official  badge  for  the  grade  of  fellow 
shall  be  blue,  similar  to  the  present  badge  for  the  grade  of 
member,  and  the  president  was  authorized  to  appoint  a  com¬ 
mittee  of  three  to  recommend  a  suitable  design  for  a  badge 
for  the  grade  of  fellow  and  such  modifications  as  might  be 
desirable  for  the  member’s  badge.  President  Dunn,  on  con¬ 
sultation  with  President-elect  Mershon,  appointed  as  mem¬ 
bers  of  this  committee  Messrs.  Charles  W.  Stone,  chairman, 
\V.  S.  Rugg  and  Charles  E.  Scribner. 

Owing  to  the  fact  that  under  the  constitution  the  terms 
of  all  members  of  Institute  committees  expired  at  this  board 
meeting,  the  President  was  authorized  to  reappoint  all 
present  committees  to  serve  until  the  close  of  the  present 
administrative  year  on  July  31,  1912. 

After  an  active  discussion  of  the  memorial  of  the  St. 
Louis  Section  to  the  board  of  directors  regarding  territorial 
representation  and  other  related  matters  involving  Institute 
organization  and  policy,  the  following  resolution  was  pre¬ 


sented  by  the  meeting  of  section  delegates  held  at  Boston 
on  Wednesday  evening,  June  26,  at  which  twenty-five  of 
the  twenty-eight  sections  of  the  Institute  were  represented: 

“Resolved,  That  the  board  of  directors  be  requested  to 
appoint  a  special  committee  for  study  and  investigation  and 
to  draw  up  by-laws  assigning  to  the  sections  such  duties  and 
responsibilities  as  will  enable  them  to  be  more  useful  in  de¬ 
veloping  the  Institute  policies  and  permit  them  to  take  a 
larger  part  in  the  conduct  of  its  affairs.” 

In  response  to  this  the  board  of  directors  authorized  the 
president  to  appoint  a  special  committee  to  carry  out  the 
request  of  the  sections.  In  view  of  the  large  amount  of 
study  required  on  the  part  of  this  committee  and  the  near 
approach  of  the  end  of  the  present  Institute  administrative 
year.  President  Dunn  referred  the  selection  of  this  com¬ 
mittee  to  President-elect  Mershon  for  appointment  on  01 
after  Aug.  i. 

Responses  having  been  received  from  several  of  the 
European  national  electrical  engineering  bodies  with  which 
the  president  was  authorized  to  communicate  with  a  view  to 
establishing  mutual  visiting  member  privileges,  the  presi¬ 
dent  was  authorized  to  establish  such  privileges  with  these 
•societies  whenever  such  connection  with  the  Institute  would 
be  of  mutual  advantage. 

A  communication  was  read  from  Dr.  Morton  G.  Lloyd 
recommending  the  participation  of  the  Institutes  in  a  move¬ 
ment  to  correct  the  abuses  of  expert  testimony.  The  board 
resolved  that  on  account  of  the  related  nature  of  the  subject 
this  matter  be  referred  to  the  Institute’s  patent  committee. 

The  thanks  of  the  board  were  given  to  General  Edward 
H.  Ripley  for  his  presentation  to  the  Institute  of  an  old  steel 
engraving  of  Samuel  F.  B.  Morse  showing  his  new  invention 
of  the  telegraph  to  the  assembled  inventors  of  the  day. 


MASSACHUSETTS  DECISION  IN  THE  UNITED  SHOE 
.  ,  MACHINERY  CASE. 

,  O'-  < - 

The  Massachusetts  Supreme  Court  has  just  handed  down 
a  decision  in  the  case  of  the  United  Shoe  Machinery  Com¬ 
pany  versus  Euclid  I.  Chapelle,  relating  to  a  contract  for 
employment,  and  the  assignment  of  inventions  and  patents 
therefor.  One  clause  of  the  contract  bound  the  defendant 
to  assign  to  the  plaintiff  any  and  all  inventions,  improve¬ 
ments  and  patents  which  he  should  make  during  the  con¬ 
tinuance  of  the  contract  and  for  ten  years  thereafter,  and 
for  an  equal  period  not  to  engage  in  any  similar  business. 
The  defendant’s  employment  under  the  contract  ceased 
in  1909,  but  since  then  he  has  taken  out  a  patent  for  an 
improvement  in  shoe  machinery,  which  he  refused  to  assign 
and  the  plaintiff  brought  suit  to  compel  the  assignment. 
Special  interest  in  the  case  is  aroused  by  allegations  that 
the  plaintiff  is  an  unlawful  monopoly  by  reason,  in  part,  of 
controlling  95  per  cent  of  the  inventors  of  shoe  machinery 
through  similac  contracts. 

The  opinion  of  the  court  was  prepared  by  Chief  Justice 
Rugg  and  a  number  of  pertinent  quotations  from  it  are 
given  in  what  follows.  In  reference  to  the  grounds  upon 
which  the  defendant  took  an  appeal  from  the  rulings  of 
the  lower  court  the  opinion  says: 

“The  cause  comes  up  on  exceptions,  and  hence  only  lim¬ 
ited  and  narrow  questions  are  presented.  The  broader 
issues  which  would  be  open  on  an  appeal  are  not  raised. 
Whether  the  contract  is  unconscionable  and  hence  unen¬ 
forceable,  although  somewhat  argued,  falls  in  this  class 
and  is  left  undecided  by  this  judgment.  The  point  is  not 
made  that  the  plaintiff  or  its  conduct  constitutes  a  monopoly 
or  an  engrossing  at  common  law,  in  furtherance  of  which 
the  contract  in  suit  was  made,  and  hence  that  question  is 
left  on  one  side.” 

.\fter  disposing  of  a  question  of  alleged  intimidation  of 
the  defendant,  and  stating  that  the  shoe  machinery  leases. 
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under  which  the  lessees  are  forbidden  to  use  any  machines  The  opinion  states  that  the  weight  of  authority  supports 
not  supplied  by  the  plaintiff,  are  upheld  by  the  decision  in  the  last  view,  although  there  are  decisions  to  the  contrary, 

the  Dick  case,  224  U.  S.  1,  the  opinion  continues:  and  then  cites  a  long  list  of  cases.  The  next  extract  closes 

“The  remaining  material  matters  averred  in  the  answer  the  opinion, 
of  defendant  as  to  alleged  violation  of  the  Federal  anti-  “The  provision  of  the  contract  here  sought  to  be  enforced, 
trust  act  are  in  substance  that  in  1899  the  plaintiff  was  that  for  ten  years  after  its  termination  every  invention 
constituted  by  the  combination  of  seven  or  more  pre-  shall  be  assigned  to  the  plaintiff,  savors  of  restraint  of  trade, 

existing  corporations  competing  with  each  other  in  two-  It  projects  itself  so  far  beyond  the  period  of  actual  employ- 

thirds  of  the  States  of  the  Union,  being  all  the  principal  ment  and  payment  of  wages  that  it  appears  plainly  to  be  in 
shoe  machinery  manufacturers  in  the  United  States,  and  aid  of  the  unlawful  combination.  It  would  choke  the  m- 
that  by  their  merger  into  the  single  organization  of  the  ventive  capacity  of  the  defendant  for  a  period  so  long  after 
plaintiff,  it  acquired  monopolistic  control  of  the  business  of  his  employment  ceased  that  his  usefulness  to  himself  or  io 
manufacturing,  leasing  and  selling  throughout  the  United  any  competitor  would  be  extinguished  in  most  instances 
States  shoe  machinery  for  the  manufacture  of  footwear.  When  this  contract  is  multiplied  by  substantially  all  like 
and  that  it  obtained  the  greater  part  of  the  valuable  inven-  inventors  in  the  country,  its  character  as  aiding  the  com- 
tions  of  such  machinery  made  prior  to  1899,  that  since  bination  is  too  clear  to  require  further  discussion.  A 
1899  has  bought  competing  corporations  to  the  number  single  contract  for  the  employment  in  labor  of  one  person 
of  at  least  thirty  for  the  purpose  of  diminishing  competition,  is  far  away  from  interstate  commerce.  But  when  it  is 

and  thus  has  gained  control  of  90  per  cent  of  the  shoe  ma-  alleged  that  it  is  one  among  others  with  90  per  cent  of  all 

chinery  business;  that  it  has  achieved  and  maintained  its  those  skilled  in  a  particular  manufacture,  and  that  that 
monopoly  of  manufacture  and  trade  and  commerce  in  this  kind  of  manufacture  is  controlled  by  a  combination  formed 
class  of  manufactures  between  the  several  States  of  the  of  many  previously  competing  persons  which  monopolizes 
Union  by  contracting  with  95  per  cent  of  the  inventors  of  •  all  or  substantially  all  interstate  commerce  of  that  kind,  the 
shoe  machinery  for  the  entire  product  of  their  inventive  single  contract  for  labor  loses  its  individual  aspect  in  the 
skill,  through  contracts  similar  in  form  to  that  with  the  larger  relation  it  bears  to  the  monopoly  in  interstate  coin- 
defendant;  and  that  by  these  means  it  has  stifled  competi-  merce.  As  a  single  incident  it  may  be  harmless.  As  an 
tion,  so  that  it  now  controls  from  90  to  95  per  cent  of  all  the  integral  part  of  an  unlawful  scheme  for  monopolizing  corn- 
shoe  machinery  in  the  United  States,  and  has  acquired  also  merce  between  the  states  which  cannot  be  perpetuated  suc- 
a  monopoly  of  inventions  relating  to  shoe  machinery,  and  cessfully  without  contracts  of  like  tenor  with  all  practising 
that  the  contract  in  suit  was  made  in  furtherance  of  that  a  like  craft,  it  partakes  of  the  illegality  of  the  scheme, 
monopoly,  all  in  violation  of  26  U.  S.  Stats,  at  Large,  Exceptions  sustained.” 
c.  467.  The  court  below  ruled  that  no  evidence  was  admissi¬ 
ble  under  this  averment  of  the  answer,  and  excluded  all - 

evidence  offered.  The  defendant’s  exceptions  to  this  ruling 

present  the  principal  question  in  the  case.  .  .  .  CHICAGO  TRACTION  AFFAIRS. 

“It  is  fairly  inferable  from  the  averments  of  the  answer  - 

and  the  offer  of  proof  that  the  constituent  competing  com-  According  to  last  reports  negotiations  between  the  city 
panics  out  of  which  the  plaintiff  was  formed  each  owned  of  Chicago  and  the  local  traction  interests  looking  toward  a 
valuable  patents  for  machines  used  in  the  making  of  foot-  merger  of  all  of  the  surface  and  elevated  lines  have  been 
wear.  Therefore,  the  further  question  arises  whether  a  called  to  a  halt  by  the  companies.  The  City  Council  and 
combination  among  several  patentees  of  competing  devices  representatives  of  the  companies  have  been  endeavoring  to 
is  within  the  inhibition  of  the  statute.  There  is  no  decision  name  a  new  commission  to  place  a  final  physical  valuation 
by  the  United  States  Supreme  Court  covering  this  point,  on  the  elevated  properties.  As  announced  recently,  this 
although  there  is  an  intimation  in  Bement  v.  National  Har-  commission  was  to  consist  of  three  men,  one  to  be  chosen  by 
row  Company,  186  U.  S.  70,  94,  95,  to  the  effect  that  such  the  city,  one  by  the  companies  and  a  third  to  be  selected  by 
a  combination  may  be  illegal  under  certain  circumstances,  these  two.  The  present  difficulty,  it  is  said,  arose  from  the 
The  holder  of  a  patent  is  given  an  absolute  monopoly  of  insistence  of  Mayor  Harrison  in  appointing  as  the  city’s 
the  invention  covered  thereby,  not  affected  in  any  degree  representative  Mr.  James  J.  Reynolds.  This  appointment 
by  the  Sherman  anti-trust  act.  He  may  refuse  to  use  it,  was  vigorously  opposed  by  the  legal  representative  for  the 

or  may  use  it  in  part  only,  or  grant  its  use  to  others  upon  traction  companies,  Mr.  Gilbert  E.  Foster,  on  the  ground 

conditions  and  he  may  prevent  all  others  from  infringing  that  Mr.  Reynolds  was  a  member  of  the  original  commission 
in  any  way  upon  the  rights  thus  secured  to  him.  Conti-  which  had  declared  the  elevated  properties  worth  $40,000,000 
nental  Paper  Bag  Company  v.  Eastern  Paper  Bag  Company,  less  than  the  value  placed  upon  them  by  their  owners.  The 
210  U.  S.  405.  But  he  is  given  no  immunity  from  general  present  situation  leaves  the  members  of  the  City  Council 

laws  governing  the  rest  of  the  community  and  not  directly  exactly  where  they  were  a  year  ago,  when  the  city  was 

affecting  his  patent  rights.  He  holds  the  thing  patented  considering  the  matter  of  building  its  own  subway  system, 
subject  to  general  police  regulations.  There  is  nothing  in-  At  that  time  the  Harbor  and  Subway  Commission  was  in¬ 
herent  in  his  patent  or  in  the  nature  of  his  peculiar  privi-  structed  to  commence  at  once  the  preparation  of  plans  for 

leges  which  enables  him  to  be  free  from  general  laws  a  municipally  owned  underground  traction  system,  and  the 

enacted  for  the  common  good.  commission  was  asked  to  have  the  plans  ready  for  presenta- 

“No  word  or  phrase  in  the  Sherman  anti-trust  act  reveals  tion  by  Sept.  i. 
an  intent  to  exempt  the  owners  of  patents  from  its  sweep¬ 
ing  provisions  against  monopolistic  combination.  We  are  - - 

unable  to  perceive  any  underlying  reason  for  supposing  that 

by  implication  growing  out  of  economic  or  business  condi-  THREATENED  COMPETITION  IN  PORTLAND,  ORE. 
tions  such  an  exemption  was  intended.  There  appears  to  be  - 

no  inherent  natural  distinction  between  owners  of  patents  The  Fleischhacker  interests,  which  are  prominent  in  the 
and  owners  of  oil  which  would  justify  the  application  of  Great  Western  Power  Company  of  San  Francisco,  Cal.,  and 
the  statute  to  one  and  not  to  the  other.  The  conclusion  which  are  now  engaged  in  warring  on  the  Pacific  Gas  & 
seems  to  follow  that  the  comprehensive  condemnation  of  Electric  Company  in  California,  are  seeking  an  entrance 

the  act  against  every  person  who  monopolizes  interstate  into  the  territory  supplied  with  energy  by  the  Portland 

commerce  by  combination  with  others  includes  holders  of  Railway,  Light  &  Power  Company  of  Portland,  Ore.  The 
patents  as  well  as  others.”  Fleischhackers  are  back  of  the  Northwestern  Electric  Com- 
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pany,  which  is  at  present  constructing  a  dam  across  the 
White  Salmon  River  above  Underwood,  Wash.,  and  has 
applied  for  a  franchise  to  operate  in  Portland,  Ore. 

The  company  already  has  a  contract  to  supply  some 
thousands  of  kilowatts  to  a  large  paper  mill  near  Under¬ 
wood,  and  is  seeking  a  market  for  the  surplus.  At 
present  there  is  no  public  service  commission  in  Ore¬ 
gon,  although  one  will  be  established  this  year.  The 
Portland  Railway,  Light  &  Power  Company  is  fighting  the 
proposed  franchise  by  an  energetic  publicity  campaign, 
seeking  to  put  off  the  question  of  competition  until  the 
appointment  of  the  public  service  commission,  when,  it 
asserts,  a  properly  constituted  body  can  pass  judgment  on 
the  merits  of  the  case.  However,  the  Northwestern  Electric 
Company  is  striving  to  bring  matters  to  a  head  before  the 
appointment  of  a  commission  and  is  pressing  the  City  Coun¬ 
cil  of  Portland  for  action.  The  hydroelectric  station  at 
present  contemplated  will  have  an  output  of  approximately 
15,000  kw,  and  the  proposed  franchise  will  permit  the  com¬ 
pany  to  maintain  and  operate  plants  in  Portland,  to  string 
wires  and  lay  conduit  and  in  general  to  wage  an  aggressive 
campaign  for  business  in  competition  with  the  Portland 
Railway,  Light  &  Power  Company. 


NEW  YORK’S  ELECTRICAL  FOURTH 


As  mentioned  in  our  issue  of  June  29  fifteen  of  the  parks 
of  New  York  City  were  illuminated  by  means  of  incandes¬ 
cent  electric  lamps  during  the  evenings  of  July  3,  4  and  5. 
The  electrical  illumination  was  used  as  a  safe  and  sane 
substitute  for  the  dangerous  fireworks. 

Festoons  of  electric  lamps  hidden  in  Japanese  lanterns 
were  strung  from  tree  to  tree  throughout  the  parks.  In 
City  Hall  Park  and  on  City  Hall  use  was  made  of  6000 
8-cp  lamps,  while  practically  the  same  number  of  lamps 
was  installed  in  each  of  the  other  parks.  A  fair  idea  of  the 
arrangements  employed  can  be  gained  from  the  illustration. 

The  “Electrical  Fourth”  proved  so  successful  in  New 
York  that  it  will  doubtless  be  continued  from  year  to  year. 
Credit  for  substituting  electrical  illumination  for  fireworks 


COURT  DECISION  AFFECTING  PARALLEL  TELE¬ 
PHONE  AND  HIGH-TENSION  LINES. 


A  recent  decision  handed  down  in  the  District  Court  of 
Iowa,  for  Mills  County,  relating  to  the  safe  minimum  sepa¬ 
ration  between  parallel  telephone  and  high-tension  trans¬ 
mission  lines,  and  the  proper  form  of  construction  to  be 
employed  in  such  cases,  is  of  considerable  interest.  The 
plaintiffs,  comprising  the  Mills  County  Telephone  Com¬ 
pany  and  the  Iowa  Telephone  Company  were  decreed  to  be 
lawful  prior  occupants  of  the  highways  in  the  city  of  Glen- 
wood,  in  the  towns  of  Mineola  and  Silver  City  and  of  Mills 
County  intervening  between  these  places,  and  also  entitled 
to  use  their  telephone  lines  in  the  aforesaid  highways  free 
from  substantial  interference  by  and  danger  from  the  high- 
tension  lines  erected  by  the  defendants.  The  decision  re¬ 
cites  that  the  defendants,  comprising  the  Central  Station 
Engineering  Company  and  Messrs.  Joseph  A.  and  Anton  J. 
Bortenlanger,  had  lately  constructed  certain  high-tension 
lines  in  these  highways  which  interfered  with  and  en¬ 
dangered  the  telephone  lines  of  the  plaintiffs  and  the  patrons 
thereof. 

Verdict  was  rendered  in  favor  of  the  plaintiffs,  ordering 
the  defendants  to  make  certain  specified  changes  in  their 
lines  within  thirty  days.  After  reciting  a  number  of  detail 
changes  to  be  made  in  Glenwood  with  reference  to  reguying 
a  number  of  poles,  double-arming,  relocating  a  transformer 
and  setting  a  new  pole,  the  decision  states  that  the  high- 
tension  lines  were  built  above  and  parallel  to  the  lines  of 
the  plaintiffs  at  three  different  locations,  for  a  total  dis¬ 
tance  of  1^3  miles.  It  was  ordered  that  the  defendants 
shall  remove  the  telephone  pole  lines  of  the  plaintiffs  to 
the  opposite  side  of  the  road,  at  the  defendants’  cost  and 
under  the  supervision  of  an  agent  for  the  plaintiffs,  without 
interfering  with  the  service. 

The  decision  then  sets  forth  that  the  high-tension  line 
crosses  the  telephone  lines  at  eleven  locations  and  orders 
that  the  defendants  shall  reconstruct  their  line  so  as  to 
provide  for  and  maintain : 

(i)  “A  vertical  clearance  over  plaintiffs’  lines  of  not  less 
than  eight  (8)  feet.  But  where  practical  in  the  judgment 
of  plaintiffs’  division  engineer,  plaintiffs  will  consent  to 
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Mulberry  Bend  on  the  Evening  of  Fourth  of  July. 


must  be  given  not  only  to  Mayor  Gaynor  but  in  a  large 
measure  to  the  New  York  Edison  Company,  which  donated 
all  of  the  energy  consumed  as  well  as  the  wiring  used  on  the 
City  Hall,  Manhattan,  and  the  Borough  Hall,  Bronx.  The 
illumination  schemes  were  carried  out  in  detail  by  Mr. 
Clarence  L.  Law,  illuminating  engineer  of  the  New  York 
Edison  Company. 


defendants  doing  the  work  of  lowering  plaintiffs’  wires  to 
aid  in  obtaining  said  clearance.  But  in  no  case  shall  plain¬ 
tiffs’  wires  be  placed  lower  than  18  ft.  above  crown  of 
adjacent  highway. 

(2)  “All  high-tension  crossings  to  be  above  telephone 
lines  at  all  points. 

(3)  “Poles  supporting  the  crossing  span  and  the  adjoin- 
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ing  span  on  each  side  of  said  crossing  span  shall,  where 
practical,  be  in  a  straight  alignment. 

(4)  “Poles  supporting  crossing  spans  shall  be  side-guyed 
in  both  directions  at  right  angles  with  high-tension  line 
wherever  practicable  and  be  head-guyed  away  from  the 
crossing  span. 

(5)  “All  anchors  shall  be  iron  at  least  Yz  in.  in  diameter; 
all  guy  wires  to  be  of  5/1 6-in.  stranded  steel  wire. 

(6)  “All  poles  supporting  crossing  spans  shall  be  double¬ 
armed — arms  to  be  provided  with  metal  plate  and  ground 
wire  sufficient  to  carry  the  short-circuit  capacity  of  the 
high-tension  curent  carried  on  said  lines. 

(7)  “The  wire  in  crossing  spans  shall  be  stranded  equal 
in  size  to  a  No.  4  B.  &  S.  gage  wire.  Or  5/16-in.  stranded 
wire  may  be  used  at  defendants’  option,  and  said  wires  shall 
be  dead-ended  on  insulators  on  the  cross-arms  supporting 
crossing  spans. 

(8)  “All  poles  supporting  crossing  spans  shall  be  sound 
and  of  sufficient  size  and  strength  to  sustain  Yz  in.  of  sleet 
per  wire  with  wind  blowing  50  miles  per  hour.  The  parties 
to  this  proceeding  shall  inspect  all  crossing  poles  and  any 
rejected  as  insufficient  by  two  engineers  of  plaintiffs  shall 
be  replaced  by  defendants  within  sixty  days  by  sound  poles 
not  less  than  7  in.  in  diameter  at  top  and  36  in.  in  circum¬ 
ference  at  a  point  6  ft,  from  butt  of  pole. 

(9)  “All  new  pins  in  crossing  spans  shall  be  of  selected 
locust. 

(10)  “All  of  the  changes  herein  specified  to  be  made  by 
defendants  at  their  own  expense  and  in  a  first-class  work¬ 
manlike  manner,  defendants  furnishing  all  labor  and  mate¬ 
rial  at  their  own  expense.” 

The  plaintiffs  also  received  judgment  against  the  de¬ 
fendants  for  the  costs  of  the  case. 

PUBLIC  SERVICE  COMMISSION  NEWS. 

NEW  YORK  COMMISSION,  FIRST  DISTRICT 

The  Public  Service  Commission,  First  District,  has  just 
served  notice  on  the  estate  of  William  Astor,  as  owner  of 
the  Putnam  Building,  and  the  United  Electric  Light  &  Power 
Company  that  a  contract  entered  into  between  them  for 
supplying  electrical  energy  to  the  Putnam  building,  dated 
July,  1910,  is  illegal  and  void  because  of  undue  and  unrea¬ 
sonable  preference  or  discrimination,  in  violation  of  section 
65  of'the  Public  Service  Commission  law.  The  matter  first 
arose  over  a  complaint  of  overcharge,  and  investigation 
developed  that  certain  clauses  in  the  published  standard  con¬ 
tract  forms,  for  this  class  of  service,  had  been  omitted  or 
altered ;  that  the  consumer  claimed  that  a  general  reduction 
of  rates  which  became  effective  on  July  i,  1911,  was  retro¬ 
active  under  his  particular  contract,  and  that  the  United 
Company  leased  about  270  sq.  ft.  of  basement  space  in  the 
building  for  $1,500  per  annum  or  over  $5.50  per  sq.  ft.  The 
commission  held  that  the  published  form  of  contract  and 
the  published  rates,  as  filed  with  them,  are  the  only  legal 
forms  and  rates  and  must  apply  to  all  alike.  The  rental 
price  for  basement  space  was  also  declared  excessive  and 
held  to  be  a  factor  in  securing  the  customer's  business, 
amounting  practically  to  a  rebate. 

Justice  Page,  of  the  New  York  Supreme  Court,  in  a 
recent  decision,  signed  an  order  for  a  writ  of  peremptory 
mandamus  compelling  the  New  York  Railways  Company  to 
construct,  in  accordance  with  its  franchise,  a  700-ft.  addi¬ 
tion  to  the  Ii6th  Street  crosstown  line.  The  writ  was 
ordered  at  the  instance  of  the  commission,  after  the  com¬ 
pany  had  refused  to  obey  a  formal  order  from  the  commis¬ 
sion  to  make  the  extension,  which  was  needed  to  serve  the 
public.  This  was.  in  part,  a  test  case  and  establishes  an 
important  precedent. 

NEW  YORK  COMMISSION,  SECOND  DISTRICT. 

The  Public  Service  Commission,  Second  District,  has 
ordered  the  New  York  Telephone  Company  to  discontinue 


the  use  of  the  word  “telegram”  as  a  call  word  for  the 
Western  Union  Telegraph  Company  or  for  any  other  tele¬ 
graph  company  within  this  State.  The  telephone  company 
is  directed  and  required  to  assign  call  numbers  to  the  Postal 
Telegraph  Cable  Company  and  the  Western  Union  Tele¬ 
graph  Company,  as  is  usual  with  other  subscribers  to  its 
service,  and  that  in  addition  thereto  the  word  “Postal’’  be 
assigned  as  a  call  word  for  the  Postal  company  and  the 
words  “Western  Union”  be  assigned  as  a  call  word  for  the 
Western  Union  company.  The  call  word  for  each  company 
is  ordered  to  be  printed  in  the  subscribers’  directories  of 
the  telephone  company  hereinafter  issued,  in  such  manner 
and  with  such  explanation  as  to  show  clearly  that  a  person 
desiring  to  send  a  telegram  over  the  lines  of  the  Postal 
company  may  call  that  company  by  the  use  of  the  single 
word  “Postal,”  and  that  a  person  desiring  to  send  a  tele¬ 
gram  over  the  lines  of  the  Western  Union  Company  may 
call  the  company  by  the  use  of  the  words  “Western  Union.” 

The  commission  has  dismissed  a  complaint  in  reference 
to  alleged  dangerous  conditions  in  the  plants  of  the  Ticon- 
deroga  Home  Telephone  Company  and  the  Ticonderoga 
Electric  Light  &  Power  Company,  because  the  conditions 
complained  of  have  been  remedied  since  an  inspection  was 
made  by  an  engineer  for  the  commission. 

CALIFORNIA  COMMISSION. 

The  Railroad  Commission  has  handed  down  a  decision  in 
the  case  of  the  Pacific  Gas  &  Electric  Company  versus  the 
Great  Western  Power  Company,  granting  to  the  latter  cer¬ 
tificates  of  public  convenience  and  necessity  and  authoriza¬ 
tion  to  exercise  rights  or  privileges  under  franchises  or 
permits  granted  or  hereafter  to  be  acquired  in  the  counties 
of  Sonoma,  Solana  and  Napa  and  numerous  cities  under 
the  provisions  of  the  public  utilities  act.  The  California 
Telephone  &  Light  Company,  the  Cloverdale  Light  &  Power 
Company,  the  Napa  Valley  Electric  Company,  the  Vallejo 
Electric  Light  &  Power  Company  and  the  Vacaville  Water 
&  Light  Company  each  interposed  objections  to  the  granting 
of  the  certificates  of  public  convenience  and  necessity  in 
addition  to  the  Pacific  Gas  &  Electric  Company,  setting  up 
that  they  possessed  modern,  complete,  efficient  and 
economical  plants  in  their  respective  territories  for  the 
generation  and  distribution  of  electricity,  which  are 
adequate,  to  serve  the  future  needs  of  the  territories,  and 
that  the’  rates  in  force  are  fair  and  reasonable  and  the 
respective  services  efficient,  steady  and  dependable. 

The  order  permits  the  Great  Western  Power  Company 
to  operate  in  all  sections  of  Solano  County  outside  of  the 
incorporated  cities  and  towns,  except  the  territory  served 
by  the  Vacaville  Water  &  Light  Company;  all  sections  of 
Napa  County  outside  of  incorporated  cities  and  towns  other 
than  the  territory  now  served  by  the  Napa  Valley  Electric 
Company;  all  sections  of  Sonoma  County  outside  of  in¬ 
corporated  cities  and  towns  other  than  the  territory  now 
served  by  the  Cloverdale  Light  &  Power  Company  and  the 
California  Telephone  &  Light  Company  except  the  southern 
end  of  the  Sonoma  Valley  in  and  about  Shellville ;  also  the 
cities  and  towns  of  Napa,  Santa  Rosa,  Sebastopol,  Petaluma, 
Dixon,  Suisun  and  Fairfield,  and  the  city  of  Vallejo  in  so 
far  as  affects  the  sale  of  energy  to  the  city  for  municipal 
.purposes.  It  should  be  mentioned  in  this  connection  that 
the  commission  does  not  possess  power  to  regulate  utilities 
in  incorporated  cities  except  where  cities  have  expressly 
granted  it. 

KANSAS  COMMISSION. 

The  Kansas  Public  Utilities  Commission  has  denied  the 
application  of  the  Farm  &  Grange  Telephone  Company  for 
permission  to  engage  in  the  business  of  a  public  utility  in 
and  around  the  city  of  Westphalia.  After  hearing  the  testi¬ 
mony  the  commission  decided  that  public  convenience  and 
necessity  would  not  be  promoted  by  allowing  a  second  tele¬ 
phone  company  to  commence  its  operations  in  a  territory 
already  served.  At  the  same  time  the  commission  finds  that 
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the  service  now  rendered  by  the  Westphalia  Telephone 
Company  is  inadequate  to  meet  the  public  needs,  and  it  has 
therefore  been  ordered  that  the  Westphalia  company  be 
given  thirty  days  in  which  to  place  its  lines  in  good  condi¬ 
tion  to  furnish  adequate  service.  If  at  the  expiration  of 
that  period  the  service  is  not  satisfactory  and  adequate,  the 
commission  will  consider  a  motion  for  a  rehearing. 

OHIO  COMMISSION. 

The  Sycamore  Telephone  Company  has  been  refused 
authority  by  the  Ohio  Public  Service  Commission  to  change 
its  form  of  organization  from  a  partnership  to  a  corpora¬ 
tion  and  sell  the  original  plant  to  the  new  company  for 
$60,000.  Representatives  of  the  commission  made  an  in¬ 
vestigation  and  reported  that  the  value  of  the  physical 
property  is  not  more  than  $35,000.  The  same  decision  was 
rendered  in  this  case  on  Feb.  27,  the  company  having  made 
a  new  application  after  the  reappraisement  of  the  property. 

WISCONSIN  COMMISSION. 

The  commission  has  just  refused  a  rehearing  ii:  the  case 
of  the  city  of  Waupaca  versus  the  Waupaca  Electric  Light 
&  Railway  Company,  in  reference  to  charges  for  street 
lighting,  and  the  city  has  paid  bills  in  arrears  amounting  to 
$4,579.20  for  thirty  street  lamps  for  twenty-four  months. 
This  closes  a  case  which  has  attracted  wide  attention  among 
all  who  are  interested  in  street  lighting. 

The  commission  has  recently  published  the  decision  of  the 
Wisconsin  Supreme  Court  in  the  case  of  the  Calumet 
Service  Company  versus  the  city  of  Chilton,  upholding  the 
refusal  of  the  commission  to  grant  the  city  a  certificate  of 
public  convenience  and  necessity,  clothing  it  with  authority 
to  erect  a  municipal  plant  and  compete  with  the  company. 
The  latter  was  found  to  be  meeting  its  public  obligations 
efficiently,  and,  having  obtained  an  indeterminate  permit, 
according  to  law,  was  entitled  to  protection  from 
competition. 


Current  News  and  Notes 


Phil.\delphia  N.  E.  L.  A.  Officers. — At  the  last  annual 
meeting  of  the  Philadelphia  Electric  Company  Section  of 
the  National  Electric  Light  Association  the  following 
officers  were  elected  for  the  ensuing  year:  Mr.  B.  Frank 
Day,  chairman;  Mr.  Frank  A.  Birch,  vice-chairman;  Mr. 
H.  R.  Kern,  treasurer,  and  Mr.  Jos.  B.  Seaman,  secretary. 
*  *  * 

Rubber-Covered  Wire  Specifications. — Mr.  Ray  Pal¬ 
mer,  the  city  electrician  of  Chicago,  has  issued  a  notice  to 
the  effect  that  on  and  after  July  i,  1912,  all  rubber-covered 
wire  for  use  in  Chicago  must  comply  with  the  1911  specifica¬ 
tions  of  the  National  Electrical  Code.  This  ruling  applies 
to  rubber-covered  wire  in  all  sizes  and  includes  fixture  wire, 
flexible  cords,  etc. 

♦  ♦  * 

Boulder  (Col.)  Wiring  Ordinance. — The  city  of 
Boulder,  Col.,  has  passed  an  ordinance  requiring  all  electric 
wiring  installations  on  and  after  Sept,  i,  1912,  to  be  made 
exclusively  with  rubber-covered  wire  under  the  rules  of  the 
1911  National  Electrical  Code.  The  passage  of  this  or¬ 
dinance  followed  the  recent  action  of  the  Rocky  Mountain 
Fire  Underwriters’  Association  adopting  the  same  rule. 

♦  ♦  ♦ 

University  of  Illinois  Bulletins. — Three  bulletins  re¬ 
cently  issued  by  the  University  of  Illinois  present  addresses 
delivered  before  the  College  of  Engineering  on  several  in¬ 
teresting  topics.  Bulletin  No.  25  contains  an  address  by 
Mr.  C.  A.  Seley,  on  “Conference  Committee  Methods  in 
Handling  Railway  Legislation  on  Mechanical  Matters”; 
Bulletin  No.  27  contains  an  address  on  “Organization  in 


Engineering,”  by  Mr.  H.  M.  Byllesby,  and  Bulletin  No.  28 
contains  an  address  by  Mr.  C.  F.  Loweth  on  “Personal 
Efficiency.’?  Prof.  W.  F.  M.  Goss,  dean  and  director  of 
the  Engineering  College,  University  of  Illinois,  Urbana,  Ill., 
should  be  communicated  with  by  anyone  desiring  to  obtain 
copies  of  these  addresses. 

♦  ♦  ♦ 

Report  of  Chicago  Board  of  Supervising  Engineers. — 
The  third  annual  report  of  the  Board  of  Supervising  Engi¬ 
neers,  Chicago  Traction,  covering  the  fiscal  year  ended 
Jan.  31,  1910,  has  recently  appeared.  This  is  a  compre¬ 
hensive  document  of  529  pages  and  sixteen  chapters.  In 
general  the  scope  of  the  report  is  similar  to  that  of  previous 
ones,  and  it  has  been  the  special  object  to  incorporate 
therein  accurate  data  conveying  information  not  only  as 
to  the  board’s  activities,  expenditures,  etc.,  but  also  to  make 
a  permanent  record  of  the  more  important  work  carried 
out,  the  precedents  established,  the  standards  developed  and 
the  technical  investigations  which  it  was  necessary  to  make. 
The  statistical  material  has  been  supplemented  by  numerous 
inserts  of  maps,  charts  and  drawings  showing  the  various 
types  of  construction  employed.  Those  desiring  copies  of 
this  report  should  address  the  Board  of  Supervising  Engi¬ 
neers,  Chicago  Traction,  Chicago,  Ill. 

*  *  * 

Inspection  of  Appalachian  Plant. — General  Manager 
H.  W.  Fuller  of  the  Appalachian  Power  Company,  Blue- 
field,  W.  Va.,  was  host  to  more  than  100  mine  operators  and 
others  interested  in  the  large  application  of  power  on  a  trip 
recently  to  developments  Nos.  2  and  4  of  the  company,  on 
the  New  River.  A  special  train  was  engaged,  leaving 
Bluefield  early  in  the  morning  and  returning  in  the  evening. 
The  special  dinner  menu  card  was  in  the  form  of  a  folder, 
the  outside  cover  being  black,  setting  off  in  contrast  the 
white  outline  of  the  large  sign  of  the  Appalachian  Power 
Company  recently  erected  on  the  hill  overlooking  Bluefield. 
Sketched  through  the  card  inside  were  the  outlines  of  a 
high-tension  transmission  line.  Representatives  of  the  com¬ 
pany  personally  conducted  the  party  over  the  developments, 
making  explanations  and  describing  the  work.  It  was  an¬ 
nounced  that  development  No.  4  will  be  ready  to  furnish 
service  on  Aug.  i,  and  development  No.  2  on  Oct.  i.  The 
former  will  have  an  equipment  rating  of  9000  kw  and  the 
latter  one  of  20,000  kw.  A  thirty-six  page  booklet  detailing 
the  history  of  the  company  and  containing  photographs  and 
statistics  showing  the  progress  of  the  work  to  date  was 
given  each  guest  as  a  souvenir.  Besides  Mr.  Fuller,  other 
representatives  of  the  company  in  the  party  were  Messrs. 
H.  W.  Buck,  M.  A.  Viele,  L.  G.  Gresham,  B.  W.  Lynch, 
D.  M.  Bunn,  A.  Felio  and  H.  E.  Shed. 

♦  ♦  ♦ 

State  Managers  for  Central  Division  Bell  Telephone 
Companies. — Commencing  July  i  the  Bell  telephone  com¬ 
panies  in  the  several  states  comprising  the  central  division 
— Illinois,  Indiana,  Ohio,  Michigan  and  Wisconsin — have 
been  placed  under  separate  state  managers,  all  of  whom 
will  report  to  the  vice-president  and  general  manager,  Mr. 
Alonzo  Burt,  at  Chicago.  Mr.  B.  E.  Sunny,  who  is  vice- 
president  of  the  American  Telephone  &  Telegraph  Company 
and  a  director  in  the  General  Electric  Company,  continues 
as  president  of  the  Chicago  company.  In  order  to  devote 
all  his  attention  to  the  new  plan  of  supervision,  Mr.  Burt  has 
resigned  his  duties  as  treasurer  to  Mr.  C.  E.  Mosley,  for¬ 
merly  secretary.  Mr.  W.  1.  Mizner,  formerly  assistant 
secretary  of  the  Michigan  company,  has  succeeded  Mr. 
Mosley  as  secretary  of  the  Chicago  company.  Mr.  H.  F. 
Hill,  formerly  general  manager  for  the  five  states,  has  been 
appointed  general  manager  for  Illinois  under  the  new  ar¬ 
rangement.  The  other  state  managers  and  their  headquar¬ 
ters  are:  Indiana,  Mr.  L.  N.  Whitney,  Indianapolis;  Ohio, 
Mr.  E.  A.  Reed,  Columbus;  Michigan.  Mr.  E.  A.  Von 
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Schlegell,  Detroit;  Wisconsin,  Mr.  H.  O.  Seymour,  Mil¬ 
waukee.  Mr.  J.  G.  Wray  continues  as  chief  engineer  of 
the  company. 

♦  ♦  ♦ 

The  Cost  of  Illumination  in  Labor. — On  page  1421  of 
our  issue  dated  June  29,  it  was  stated  that  the  author  gave 
estimates  showing  that  in  a  certain  factory  operating  ten 
hours  per  day  for  three  hundred  days  per  year  the  cost  of 
good  illumination  per  man  amounts  to  $1.72  per  day,  or  the 
equivalent  of  a  man’s  time  for  2.9  months.  The  statement 
of  the  estimates  is  evidently  in  error.  The  actual  values 
given  by  the  author  were  $0.0172  per  day  or  the  equivalent 
of  a  man’s  time  for  2.9  minutes. 

*  *  * 

International  Association  of  Municipal  Elec¬ 
tricians. — The  proceedings  of  the  sixteenth  annual  con¬ 
vention  of  the  International  Association  of  Municipal  Elec¬ 
tricians,  which  was  held  at  Atlantic  City,  N.  J.,  last  year, 
have  recently  been  distributed  in  bound-volume  form. 
Eight  papers  read  before  the  convention  are  presented  in 
full,  together  with  the  discussion  of  each  one.  The  presi¬ 
dent  of  the  association  is  Mr.  John  W.  Kelly,  Jr.,  of  Cam¬ 
den,  N.  J.,  and  the  secretary  is  Mr.  Clarence  R.  George, 
Houston,  Texas. 

w  *  » 

Automatic  Telephone  Aids  Gamblers. — According  to 
recent  reports  from  Chicago  the  use  of  the  automatic  tele¬ 
phone  by  handbook  operators  has  greatly  increased  this 
form  of  gambling.  The  police  say  that  the  absence  of 
manual  operators  makes  it  necessary  to  conduct  a  “blind” 
hunt  for  the  gambling  places.  They  also  report  that  the 
automatic  signals  or  ticks  which  indicate  the  called  numbers 
occur  in  such  rapid  succession  that  it  is  impossible  for  any¬ 
one  listening  on  the  circuits  to  count  them.  It  is  also  re¬ 
ported  that  a  number  of  gambling  places  recently  raided 
have  been  found  equipped  with  automatic  telephones. 

*  *  * 

Chicago  Telephone-Rate  Reports  Delayed. — At  a 
meeting  of  the  gas,  oil  and  electric-light  committee  of  the 
Chicago  City  Council  on  July  i  Prof.  E,  W.  Bemis,  the 
expert  employed  by  the  city  to  review  the  Hagenah  report 
on  the  Chicago  Telephone  Company’s  valuation,  announced 
that  his  own  report  will  be  delayed  until  after  the  Council’s 
vacation  period,  pending  the  filing  of  the  appraisals  which 
are  being  made  by  the  H.  M.  Byllesby  and  Arnold  com¬ 
panies.  These  reports  are  now  scheduled  for  July  15,  and 
Prof.  Bemis  offered  to  have  his  review  ready  by  Aug.  i, 
since  he  will  depend  for  some  of  his  valuation  figures  on 
the  engineers’  reports.  On  account  of  the  Council  vacation 
period,  however,  the  rale  expert  was  given  until  Sept,  i  to 
complete  his  analysis.  The  Chicago  Telephone  Company 
has  offered  the  Council  assurances  of  the  completeness  of 
the  valuation  reports  under  way,  on  which,  it  is  said,  nearly 
$200,000  will  have  been  expended  when  they  are  finished. 
*  *  * 

Railway  Wages  and  the  Cost  of  Living. — The  Bureau 
of  Railway  Economics,  which  was  established  by  the  rail¬ 
ways  of  the  United  States  for  the  scientific  study  of  trans¬ 
portation  problems,  has  just  published  and  distributed  a 
bulletin  entitled  “A  Comparative  Study  of  Railway  Wages 
and  the  Cost  of  Living  in  the  United  States,  the  United 
Kingdom  and  the  Principal  Countries  of  Continental 
Europe.”  The  bulletin  embraces  seventy-seven  pages,  and 
the  countries  from  which  statistics  were  gathered  include 
the  United  States,  United  Kingdom,  France,  Germany, 
Austria-Hungary,  Belgium  and  Italy.  The  summary  con¬ 
tains  the  statement  that  it  is  well  within  the  truth  to  esti¬ 
mate,  in  a  general  way,  that  while  the  cost  of  living  of  a 
railway  employee  in  the  United  States  is  less  than  50  per 
cent  higher  than  that  of  a  corresponding  employee  in  the 
United  Kingdom  or  on  the  Continent,  his  compensation 
averages  more  than  twice  as  much.  Anyone  desiring  a 


copy  of  the  bulletin  should  address  Mr.  Logan  C.  McPher¬ 
son,  director  of  the  Bureau  of  Railway  Economics,  Wash¬ 
ington,  D.  C. 

*  *  * 

Progress  on  Dam  at  Keokuk. — The  romance  and  trials 
of  battles  with  ice  and  flood,  as  well  as  the  steadily  advanc¬ 
ing  progress  of  the  construction  work  on  the  Mississippi 
River  dam  at  Keokuk,  la.,  are  interestingly  indicated  in  the 
June  Bulletin  just  issued  by  the  company  which  is  carrying 
out  the  development.  May  has  been  the  record  month  of 
progress  thus  far,  about  1000  cu.  yd.  of  concrete  being 
placed  each  day,  bringing  the  work  on  the  power-house 
superstructure  within  70  per  cent  of  completion,  while  the 
lock  stands  35  per  cent  finished.  Although  the  cofferdam 
was  entirely  submerged  from  March  19  to  May  i,  work  has 
been  resumed  and  the  entire  structure  will  be  completed 
well  within  the  original  time  limit,  and  within  the  estimated 
cost.  Severe  ice  and  flood  conditions  have  marked  the  re-> 
cent  winter  and  spring.  On  April  6  the  power-house  coffer¬ 
dam,  although  designed  for  a  total  depth  up  to  25  ft.  6  in., 
was  within  3  in.  of  being  overtopped  by  the  flood,  and  only 
the  most  heroic  and  resourceful  work  on  the  part  of  the 
men  saved  the  thin  wall  from  being  cut  through.  The 
damage  was  confined  to  the  loss  of  a  small  building  used  as 
a  powder  house,  the  entire  amount  not  exceeding  $1,000. 
Although  the  cofferdam  was  originally  designed  for  a  12-ft. 
stage,  it  was  fortunately  heightened  by  several  feet  and 
strengthened  before  the  height  of  the  flood,  17.8  ft.,  was 
reached.  Nearly  65,000  sand  bags  were  employed  in  stop¬ 
ping  slides  and  protecting  the  banks  against  wash. 

♦  ♦  ♦ 

SOCIETY  MEETINGS. 

Maine  Electric  Convention. — The  annual  meeting  of 
the  Maine  Electric  Association  will  be  held  on  July  25  and 
26  at  Portland,  Maine.  Mr.  Walter  S.  Wyman,  Augusta, 
Maine,  is  secretary  of  the  association. 

♦  ♦  ♦ 

Association  of  Edison  Illuminating  Companies. — The 
annual  meeting  of  the  Association  of  Edison  Illuminating 
Companies  will  be  held  from  Sept.  10  to  12,  at  Hot  Springs, 
Va.  Mr.  Walter  Neumiller,  55  Duane  Street,  New  York, 
is  the  assistant  secretary. 

« 

Georgia  Section  N.  E.  L.  A. — The  Georgia  Section  of 
the  National  Electric  Light  Association  has  planned  its 
annual  convention  for  Aug.  15  to  17  at  Tybee.  Mr.  I.  S. 
Mitchell,  Georgia  Railway  &  Power  Company,  Atlanta,  Ga.. 
is  the  secretary. 

♦  ♦  ♦ 

Kansas  Convention. — The  annual  meeting  of  the  Kansas 
Gas,  Water,  Electric  Light  and  Street  Railway  Association 
will  be  held  at  Manhattan,  Kan.,  Oct.  17,  18  and  19.  Prof. 
B.  F.  Eyer,  of  Manhattan,  is  president  of  the  association, 
and  Mr.  J.  D.  Nicholson,  Newton,  is  the  secretary. 

♦  ♦  ♦ 

Colorado  Electric  Convention. — The  next  annual  meet¬ 
ing  of  the  Colorado  Electric  Light,  Power  and  Railway 
Association  will  be  held  about  the  middle  of  September  at 
Glenwood  Springs.  The  secretary  of  the  association  is 
Mr.  Thomas  F.  Kennedy,  900  Fifteenth  Street.  Denver,  Col. 

Hi  *  * 

Electrical  Contractors’  Association  of  Wisconsin. — 
The  annual  meeting  of  the  Electrical  Contractors’  Associa¬ 
tion  of  Wisconsin  will  be  held  at  Chain-of-Lakes,  Wis.,  on 
Ang.  15,  16  and  17.  Members  of  the  organization  and  their 
families  will  assemble  at  Oshkosh  on  the  evening  of  Aug.  14, 
and  early  the  following  day  they  will  board  a  steamer  for 
Gills  Landing.  From  that  point  the  “Soo”  train  is  scheduled 
to  take  the  party  to  Waupaca,  arriving  at  Chain-of-Lakes 
about  5  p.  m.  Mr.  Albert  Petermann,  66  Cawker  Building, 
Milwaukee.  Wis.,  is  secretary  of  the  association. 
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HYDROELECTRIC  PLANT  AT  ESTACADA,  ORE 


New  Generating  Plant  of  the  Portland  Railway,  Light  &  Power  Company 
on  Clackamas  River,  30  Miles  from  Portland. 


Station  Operated  in  Tandem  With  the  Older  Plant  at  Cazadero,  3.5  Miles  Further  Up  the  River 
Design  and  Cost  Data  of  935-Ft.  Dam  of  Hollow  Ambursen  Type  and  Generating 
Station,  Ultimately  to  Contain  Five  6000-hp  Units. 


UKIXG  the  early  part  of  November, 
1911,  the  Portland  (Ore.)  Railway, 

•  I  %  Light  &  Power  Company  put  into 
operation  the  first  unit  in  tiie  second 
li.  ^  ^  j  hydraulic  plant  on  the  Clackamas 

River.  This  plant  is  located  about  30 
miles  from  the  center  of  Portland  and 
3.25  miles  below  the  Cazadero  devel- 
j  opment.  The  dam  itself  is  considered 

very  remarkable  in  that  the  structure 
*"■■■**■■■■■■1  is  of  the  hollow  Ambursen  type.  The 
total  length  is  935  ft.,  with  a  spill¬ 
way  407  ft.  long.  The  generating  plant  and  step-up  trans¬ 
formers  are  under  the  same  roof. 

The  water  storage  supporting  this  large  development  is 
found  in  the  Clackamas  basin,  which  extends  from  the 
Willamette  River  east,  southeast  and  south,  up  the  western 
slope  and  into  the  foothills  of  the  Cascade  range,  finding 
its  source  in  a  plateau-like  area  that  extends  from  Mount 
Jefferson  on  the  south  to  Mount  Baker  on  the  north.  The 
area  drained  by  the  stream  and  its  tributaries  is  about  934 
sq.  miles,  of  which  approximately  75.5  per  cent  is  above 
the  Estacada  development. 

The  south  and  west  slopes  of  the  Clackamas  basin  are  of 
a  rocky,  precipitous  character,  making  steep  slopes  with  a 
relatively  light  cover  of  soil  on  the  underlying  rock.  This 
condition  results  in  a  rapid  delivery  of  the  rainfall  to  the 
stream.  The  easterly  slope  from  the  source  to  the  Oak 
Grove  River  is  of  the  same  character.  From  there  to  the 
north  fork  of  the  Clackamas  River  a  number  of  small  lakes 
abound.  The  country  hereabouts  is  very  marshy  and  is 
mainly  in  the  National  Forest  Reserve,  the  heavy  timber  of 
which  naturally  retards  the  melting  of  the  heavy  winter 
snows.  The  records  of  flow  obtained  from  the  streams 


draining  this  area  into  the  Clackamas  tend  to  show  that  a 
large  percentage  of  the  total  Clackamas  flow  during  the 
low-water  months  comes  from  this  district. 

RAINFALL  RECORDS. 

Below  are  tabulated  the  average  yearly  records  obtained 
from  the  points  designated,  together  with  the  period  of 
time  covered: 


The  average  monthly  records  of  rainfall  in  inches  for 
dry,  wet  and  average  years  are  as  follows : 


STORAGE. 

The  pond  formed  above  the  dam  is  located  in  a  rocky 
gorge  the  precipitous  sides  of  which  make  an  admirable 
reservoir  about  3*4  miles  long  with  a  storage  space  for  1600 
acre-ft.,  having  an  area  of  80  acres. 


Fig.  1 — Estacada  Dam  and  Power  House. 
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On  account  of  its  swiftness  the  stream  never  freezes, 
making  it  comparatively  easy  to  obtain  accurate  stream- 
flow  data,  and  records  have  been  made  for  a  number  of 
years.  From  this  fact  it  will  be  noted  that  the  engineers 
were  well  fortified  with  a  great  amount  of  extremely  valuable 
information,  enabling  them  to  give  the  proposed  sites  the 
most  careful  consideration  before  making  the  final  selection. 


full  advantage  can  be  taken  of  the  storage  above  the 
Cazadero  plant  during  the  low-water  months. 

Third,  it  was  possible  to  use  short  penstocks,  thereby 
obtaining  a  high  hydraulic  efficiency  and  good  regulation 
of  the  turbines. 

An  exhaustive  study  was  made  of  the  three  prospective 


Fig.  2— Map  Showing  Clackamas  River  and  Drainage  Basin. 


The  stream-flow  records  of  the  past  five  years  expressed 
in  cu.  ft.  per  second  are  as  follows : 

1906.  ,  1907.  I  190S.  I  1909.  I  1910. 


Maximum  flow . j  20,400  ;  34,000  36,500  .37,600*  18,600 

Minimum  flow . i  774  |  590  740  825  819 

Average  flow . I  3,109  j  3,449  2,741  3,290  2,560 


PRELIMINARY  SURVEY. 

The  development  under  discussion  in  this  article  is  not  the 
first  made  on  this  stream.  One  other  plant,  the  Cazadero, 
has  been  operated  since  February,  1907.  In  addition  to 
these  two  developments  other  available  sites  are  under 
investigation  by  the  company’s  engineers. 

There  were  three  reasons  for  selecting  this  particular 
site  at  the  time: 

First,  its  suitability  from  a  construction  standpoint,  quick 


Fig.  4 — Estacada  Plant  and  Dam. 


The  water  of  the  pond,  formed  directly  back  of  the  dam, 
can  be  discharged  in  three  different  ways.  One  is  over  the 
spillway  section  of  the  dam,  another  is  through  the  sluice¬ 
ways  under  the  dam,  and  the  third  is  through  one  or  all  of 
the  five  penstocks  that  furnish  water  to  the  wheels  in  the 
power  plant  below. 

The  penstocks  are  made  of  steel  plates  1 1  ft.  in  diameter 
and  varying  in  thickness  from  ^  in.  at  the  intake  to  Yz  in. 
at  the  discharge.  They  run  in  alternate  bays  of  the  dam 


sites  at  River  Mill.  The  one  finally  cho.sen  offered  advan¬ 
tages  from  a  construction  and  foundation  standpoint.  For 
about  six  months  prior  to  the  starting  of  actual  construction 
work  the  foundation  material  was  investigated,  “diamond” 
and  “shot”  core  drills  being  used  to  obtain  samples  of  the 
underlying  formation.  The  holes  made  were  used  for 
hydraulic  testing  of  this  formation  and  later  for  forcing 
grout  into  the  interstices  and  crevasses  of  the  bedrock. 


WATER  INTAKE. 


Fig.  3 — Ambunen-Type  Dam  with  Hollow  Construction. 


Structure  and  are  supported  at  different  points  in  their 
length  by  reinforced  concrete  beams. 

The  penstock  openings  in  the  upstream  face  of  the  dam 
are  of  rectangular  cross-section  11.5  ft.  in  diameter,  with 
rounded  corners.  This  rectangular  section  is  not  over  6  ft. 
long.  The  main  part  of  the  penstock  is  circular  in  cross- 
section. 


*The  high  1909  maximum  was  attributed  to  a  flotJd  condition  that 
occurred  in  .November  oi  tliat  year 


development  here  being  possible  as  it  is  adjacent  to  the  rail¬ 
road,  thus  reducing^  transportation  difficulties  to  a  minimum 
with  resulting  low  costs  in  the  handling  and  shipping  of 
materials. 

Second,  being  in  tandem  with  the  Cazadero  development 


Fig.  5 — Fish  Ladder  at  Estacada  Plant 
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The  supply  gates  are  arranged  for  either  hand  or  motor 
control.  By  means  of  the  motor  control  the  gates  can  be 
raised  and  lowered  from  the  switchboard  galleryl'  Each 
gate  consists  of  six  horizontal  15-in.  8o-lb.  I-beams  secured 
to  two  15-in.  channels,  one  at  either  end,  by  means  of 
angles  making  a  square  gate  12.5  in.  on  the  side.  The  inner 
face  of  the  head  gate  is  covered  by  a  steel  plate 

riveted  to  the  I-beam  structure.  A  great  deal  of  study  was 
put  in  on  the  operating  features  of  the  supply  gates,  all 
available  data  were  gone  over,  and  the  company's  engineers 
visited  many  plants  in  order  to  obtain  the  best  features 
of  all.  Of  course  the  company’s  own  plants  offered  much 
opportunity  for  this  ^tudy. 

The  raising  and  lowering  of  the  gates  is  accomplished  by 
means  of  two  15-in.,  6o-lb.  I-beams,  approximately  50  ft. 
long,  secured  to  the  I-beam  structure  of  the  gate  by  means 


THE  DAM  PROPER. 

The  total  length  of  the  dam  is  935  ft.,  of  which  407  ft. 
forms  a  spillway.  It  is  constructed  of  reinforced  concrete. 
In  construction  it  consists  of  a  series  of  buttresses  spaced 
on  from  14-ft.  to  i8-ft.  centers,  running  back  under  the 
whole  depth  of  the  dam  and  increasing  in  thickness  from 
the  top  jdownward.  In  the  dam  under  discussion  the  top 
thickness  is  15  in.,  increasing  to  48  in.  at  the  bottom  in  the 
case  of  the  highest  buttresses.  The  buttresses  are  laterally 
braced  by  reinforced  concrete  beams,  18  in.  by  12  in.  The 
bays  between  the  buttresses  are  provided  with  vents  to 
relieve  vacuum  stresses  at  times  of  heavy  floods. 

On  account  of  the  foundation  material  it  was  decided  to 
install  a  cut-off  wall  running  the  entire  length  of  the  face 
of  the  dam.  A  trench  was  excavated  8  ft.  wide  and  from 
5  ft.  to  10  ft.  below  the  foundations.  Three  rows  of  holes 


Fig.  6 — Interior  View  of  Ectacada  Plant. 


of  fishplates.  These  two  stems  are  spaced  5.5  ft.  center  to 
center.  On  these  two  stems  are  attached  two  cast-steel 
racks,  meshing  with  the  mechanism  shown  in  Fig.  7.  The 
teeth  on  the  racks  and  pinions  are  staggered  and  shrouded. 

TRASH  R.\CKS. 

.■\t  certain  times  of  the  year  the  river  rises  to  such  an 
.  extent  that  a  great  quantity  of  loose  wood,  leaves,  etc.,  is 
picked  up  and  carried  along  by  the  current.  For  this  reason 
it  was  necessary  to  install  trash  racks  before  each  of  the 
supply  gates.  The  racks  in  each  section  are  37  ft.  long  and 
4  ft.  8  in.  wide,  made  up  of  3.5-in.  by  5/16-in.  steel  bars 
spaced  1.25  in.  apart.  The  spacing  is  accomplished  by  means 
of  iron-pipe  spools  on  ^-in.  rods  spaced  20  ft.  apart  longi¬ 
tudinally.  The  racks  arc  supported  by  a  framework  of 
channel  iron  and  I-beams  anchored  in  the  concrete  of  the 
dam.  There  is  approximately  260.000  lb.  of  iron  riveted  and 
:  bolted  together  and  covered  with  two  coats  of  paint. 


were  drilled  in  the  bottom  of  the  trench  for  its  entire  length, 
averaging  in  depth  50  ft.  below  the  bottom  of  the  concrete 
cut-off.  The  holes  were  approximately  3  in.  in  diameter,  on 
6-ft.  centers.  Where  necessary  the  spacing  was  reduced 
by  the  introduction  of  intermediate  holes,  resulting  in  an 
ultimate  spacing  of  3  ft.  The  holes  on  the  primary  line 
were  located  opposite  each  other  and  the  intermediate  or 
proving  row  of  holes  was  staggered  with  relation  to  the 
primaries. 

After  drilling,  iron  pipes  threaded  at  one  end  for  a  cap 
were  driven  in  each  hole  and  cement  grout  of  the  con¬ 
sistency  of  gruel  was  forced  into  the  holes  under  about  200 
lb.  per  inch  pressure.  The  purpose  of  this  grouting  was  to 
fdl  up  the  voids  in  the  foundations  to  prevent  seepage  and 
consequent  erosion.  The  scheme  proved  .successful  as 
shown  by  the  fact  that  after  the  dam  had  been  closed  and 
the  pond  filled  comparatively  little  seepage  developed  in 
the  test  holes  put  down  for  the  purpose. 
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For  waterproofing  the  deck,  crest  and  apron  of  the  dam, 
hydrate  of  lime  was  used  in  the  proportion  of  30  lb.  per 
cubic  yard  of  ccmcrete.  In  this  grouting  work  34,038  linear 
ft.  of  drilling  was  done  and  7778  bags  of  cement  were  used. 
The  average  cost  per  foot  of  drilling  and  grouting  was 
made  up  as  follows: 


Cement  .  SC.  12 

Labor,  drillinK .  0..^8 

Labor,  grouting .  .  C.18 

Repairs  to  €!qiiipnient  shot,  oil,  fittings,  etc .  0.17 

Plant  cost,  no  allowance  for  salvage .  0..^0 

Use  of  general  construction  plant  and  energy  cost .  0.37 


SI  .72 


The  total  excavation  was  105.383  cu.  yd.,  made  up  of 
73,549  from  dam  and  power  house,  19,440  from  tailrace, 
10,039  front  railroad  spur  and  2355  from  diverting  ditch. 

The  average  cost  per  cubic  yard  for  excavation,  including 
all  overhead  charges,  explosives  and  proportion  of  plant 
charge,  was  $1.72. 

The  total  of  concrete  placed  was  57.231  cu.  yd.,  made  up 
of  16,248  cu.  yd.  of  1 12:4  and  40,983  cu.  yd.  of  1 13:6. 

The  form  work  for  this  type  of  dam  made  a  total 
obviously  of  considerable  magnitude,  1.593.098  linear  ft.  of 
lumber  being  used.  The  form  cost  per  cubic  yard  of  con¬ 
crete  for  the  dam  was  $3.91  and  for  power  house  $2.57. 

The  concrete  costs,  per  cubic  yard,  exclusive  of  forms 
and  reinforcing  steel,  were  $7.05  for  the  1:2:4  ^nd  $5.95 
for  the  1:3:6  mixture,  including  the  costs  of  forms  and 
reinforcing  steel.  The  plant  and  overhead  charges  were 
$14.60  per  cubic  yard  for  1:3:6  in  the  dam  and  $16.96  in 
the  power  house  and  $15.70  per  cubic  yard  for  i  :2:4.  There 
was  used  10,495  cu.  yd.  of  concrete,  in  a  mixture  of  30  lb. 
of  hydrate  of  lime  to  the  cubic  yard  of  concrete,  for  water¬ 
proofing  the  deck  of  the  dam.  This  increased  the  cost  per 
cubic  yard  $0.23.  Altogether  2,050,514  lb.  of  reinforcing 
steel  was  used.  The  cost  of  placing  this  steel  amounted  to 
15  cents  per  cubic  yard  of  concrete.  .  ^  L' 

POWER  HOUSE.  * 

The  power  house  is  constructed  of  reinforced  concrete. 
The  roof  is  of  reinforced  concrete  covered  with  paper  and 
tar  and  gravel  and  supported  by  a  steel  truss.  The  dimen¬ 
sions  of  the  building  are  175  ft.  by  60  ft.  Some  idea  of  the 


Fig.  7— Maln-Gate  Hoist. 


arrangement  of  the  apparatus  and  of  the  plant  can  be  gained 
by  a  study  of  h'ig.  6. 

The  generating  apparatus  is  located  on  the  main  floor, 
the  switchboard  on  a  gallery,  and  all  other  devices  are  placed 
in  compartments  suitably  arranged  in  bays  between  the 
hydraulic  equipment  buttresses  of  the  dam  proper. 

.Although  provision  has  been  made  in  the  building  for 
five  units,  at  present  there  are  only  three,  of  6ooo-hp  rating. 


consisting  of  two  Victor-Francis  bronze  runners,  51  in.  in 
diameter  on  one  shaft — one  left-hand  and  the  other  right- 
hand.  The  runners  are  flanged  to  bolt  on  to  the  forged 
shaft,  and  the  flanges  are  so  designed  as  to  allow  the  dis¬ 
mantling  of  both  runners  through  the  rear  end  of  the  turbine 
unit.  The  runners  are  perfectly  balanced. 

Each  wheel  casing  is  made  up  of  four  parts  and  is  of 


Fig.  8 — High-Tension  Oil  Switch. 


scroll  type,  having  a  diameter  at  the  inlet  of  6.5  ft.  At  the 
point  of  inlet  to  the  runners  the  casings  are  stiffened  by 
ribs  cast  in  one  piece  with  the  casing.  These  ribs  are  so 
placed  as  to  facilitate  the  entrance  of  the  water  and  increase 
its  velocity  in  its  passage  from  the  casing  to  the  runners. 

The  gates  on  each  prime  mover  are  cast  of  one  piece  of 
steel,  the  pivoting  stems  being  so  placed  that  the  hydraulic 
pressure  on  the  gates  will  tend  to  close  them.  The  wheels 
discharge  in  the  center  of  the  unit  into  a  common  draft 
tube  8  ft.  in  diameter.  The  wheels  are  provided  with  two 
self-aligning,  self-oiling,  generator-type  bearings  heavily 
babbitted  and  grooved  for  oil.  Water-cooling  coils  have 
been  placed  in  the  oil  space.  All  bearings  can  be  easily  re¬ 
moved,  permitting  of  substitution  of  all  or  part  of  the 
bearing.  The  swivel  gates  on  each  runner  are  operated  by 
arms  and  links  attached  to  cast-iron  gate  rings.  The 
strength  of  these  links  and  arms  is  less  than  that  of  the  gate 
itself,  to  insure  an  external  rather  than  an  internal  breaking 
to  the  turbine  casing  in  case  of  accident. 

Lombard  oil-pressure  governors  are  used  of  a  normal 
rating  of  30,000  ft. -lb.  The  oil  pump  is  belt-driven  from 
the  unit  on  which  it  is  installed.  The  governor  is  equipped 
with  a  125-volt  direct-current  motor  regulated  from  the 
switchboard.  These  governors  are  “dead-beat”  in  action 
and  are  so  adjusted  as  to  open  completely  or  close  the  gates 
in  two  seconds. 

In  addition  to  the  governor  each  unit  is  provided  with  an 
emergency  closing  device,  which  is  mounted  on  the  back 
bearing. 

The  guaranteed  efficiency  of  the  waterwheels  at  81 -ft. 
head  was:  Full  load,  80  per  cent;  three-fourths  load.  82.5 
per  cent;  one-half  load.  72  per  cent.  During  actual  tests 
the  efficiencies  secured  were  as  follows:  Full  load.  81  per 
cent;  three-fourths  load,  84.25  per  cent;  one-half  load,  77 
per  cent.  The  load  was  calculated  from  the  generator  out¬ 
put.  The  generators  had  been  thoroughly  tested  by  the 
Electrical  Testing  Laboratories  prior  to  shipment,  and  the 
data  thus  secured  were  used  in  determining  the  wheel  out¬ 
put,  while  the  input  to  the  wheels  was  determined  from 
the  actual  vertical  head  of  water  and  Pitot  tube  measure¬ 
ments.  Moreover,  one  of  the  runners  had  been  tested  in 
the  Holyoke  flume.  The  computed  efficiency  for  240  r.p.m. 
and  8i-ft.  head  from  the  Holyoke  tests  for  three-fourths 
gate  gave  84  per  cent,  while  the  actual  tests  gave  84.25  per 
cent.  At  the  outset  it  was  not  supposed  that  the  two  re- 
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Figs.  9  and  10— Plan  and  Crosa-Sectlon  Through  Bulkhead  Section  of  Dam  and  Power  House. 
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suits  would  check  so  closely,  as  the  test  conditions  at 
Holyoke  were  not  the  same  as  the  conditions  imposed  under 
actual  operation.  The  runaway  speed  of  the  wheels  is 
410  r.p.m.  and  they  are  designed  to  withstand  this  speed, 
although  the  regular  running  speed  is  only  240. 

The  draft  tubes  are  circular  in  section  at  the  point  of 
connection  to  the  bedplate  and  elliptical  in  section  at  the 
point  of  discharge  into  the  tailrace.  They  are  made  of 
5/16  in.  steel  plate,  rolled;  all  points  are  securely  riveted, 
beveled  and  calked  and  made  air-tight. 

ELECTRICAL  EQUIPMENT. 

The  generators  are  located  on  the  main  floor  of  the 
power  station  and  are  directly  connected  to  the  waterwheels 
described  above  The  present  installation  includes  three 
of  the  ultimate  installation  of  five  generators.  They  are 
of  the  revolving-field  type  rated  at  3667  kva,  ii,ooo-volt, 
three-phase,  60-cycle,  with  thirty  poles,  and  operate  at  240 
r.p.m.  The  generators  are  mounted  over  deep  openings  in 
the  floor  which  connect  with  two  tunnels  or  passageways 
running  longitudinally  under  the  station  floor.  These  tun- 


per  cent  efficiency  at  from  three-fourths  to  full  gate 
opening. 

The  switchboard  is  located  on  a  gallery  over  the  main 
floor  on  the  downstream  wall  at  one  end  of  the  plant.  The 
panels  are  of  natural  black  slate  and  are  of  the  two-section 
type  with  beveled  edges.  They  are  mounted  vertically  with 
pipe  supports  having  adjustable  struts  at  the  top  for  bracing 
to  the  rear  wall.  The  panels  are  90  in.  high  and  2  in.  thick 
and  vary  from  20  in.  to  32  in.  in  width.  Each  panel  24  in. 
wide  or  less  has  a  bracket  lamp  and  shade,  and  panels  more 
than  24  in.  wide  have  two  lamps  and  shades.  These  lamps 
are  arranged  so  as  not  to  occupy  space  on  the  front  of  the 
panel. 

The  switchboard  instruments  are  of  the  horizontal  edge¬ 
wise  type,  with  scales  ample  to  meet  maximum  operating 
conditions.  Watt-hour  meters  are  mounted  on  bracket  sup¬ 
ports  on  the  rear  of  the  panels.  Direct-current  voltmeters 
are  arranged  for  indicating  polarity.  Instruments  operating 
in  connection  with  series  transformers  are  designed  with 
5-amp  windings.  Each  alternator  and  outgoing  line  panel 
is  equipped  with  a  six-point  synchronizing  receptacle,  and 
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Fig.  11 — Diagram  of  Connections  of  Estacada  Plant. 


Pig.  12 — High-Tension  Transformer. 


nels  contain  hydraulic  piping  and  electrical  conduits  and 
cables  and  afford  an  excellent  natural  ventilation  for  the 
generators.  The  main  generator  leads  are  insulated  with 
varnished  cambric  covered  with  lead.  They  are  single- 
conductor  cables  incased  in  fiber  conduit  installed  in  the 
foundations. 

The  exciters  are  overhung  on  the  end  of  the  generator 
shaft  and  are  rated  as  follows:  Six-pole,  60  kw,  240  r.p.m., 
125  volts,  with  compound  winding  adjusted  for  Tirrill  regu¬ 
lator  operation. 

In  addition  to  the  directly  connected  exciters  on  each  unit, 
there  is  also  a  motor-generator  exciter  set  consisting  of  a 
six-pole,  85-kw,  6oo-r.p.m.,  125-volt  compound-wound  gen¬ 
erator  directly  connected  to  and  mounted  on  the  same  base 
with  an  induction  motor  with  the  following  rating:  twelve- 
pole,  125  hp,  600  r.p.m.,  230  volts,  three-phase,  60  cycles. 
This  complete  motor-generator  set  is  arranged  for  direct 
connection  to  a  waterwheel  not  yet  mentioned.  This  wheel 
consists  of  a  Victor-Francis  runner  mounted  on  a  horizontal 
shaft  in  a  volute  casing.  The  turbine  is  capable  of  de¬ 
veloping  150  b.h.p.  at  600  r.p.m.  under  81 -ft.  head  with  80 


the  control  circuits  for  closing  the  respective  oil  switches 
are  electrically  interlocked  through  this  receptacle,  requiring 
that  the  proper  synchronizing  plug  be  in  position  before  any 
oil  switch  may  be  closed.  An  unusual  feature  is  the  use 
of  a  double-pole,  double-throw  switch  on  the  alternator 
panels  for  rendering  the  alternator  switches  automatic  while 
being  synchronized  but  non-automatic  thereafter.  The 
universal  time-limit  overload  relays  serve  to  indicate  over¬ 
loads  or  short  circuits  by  lighting  a  special  red  lamp,  thereby 
calling  the  operator’s  attention  to  the  conditions  when  the 
operation  of  the  alternator  oil  switch  is  rendered  non-auto¬ 
matic  by  the  above-mentioned  switch. 

The  high-tension  step-up  transformers,  the  alternator  field 
rheostats,  the  step-down  transformers  for  the  exciter  motor- 
generator  set,  all  oil  switches  and  both  ii,ooo-volt  and 
57,ooo-volt  buses,  together  with  all  high-tension  disconnect¬ 
ing  switches  and  outgoing  line  connections,  are  located  be¬ 
tween  the  supporting  buttresses  of  the  bulkhead  section  of 
the  dam.  This  is  an  advantageous  arrangement  since  the 
main  power  station  is  built  adjacent  to  this  section  of 
the  dam. 
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The  step-up  transformers  are  3667-kva  units  of  the  three- 
phase,  oil-insulated  and  water-cooled  type  and  step  up  the 
pressure  of  11,000  volts  to  57,100  volts.  The  ii,ooo-volt 
coils  are  delta-connected  and  the  high-tension  windings  star- 
connected.  The  water-cooling  coils  are  of  brass,  and  each 
transformer  has  three  separate  coils.  The  oil  outlets  at  the 
bottom  of  each  transformer  are  connected  to  a  header  in¬ 
stalled  in  the  foundations.  The  header  connects  to  a  large 
steel  tank  placed  in  concrete  under  the  dam  so  that  the 
transformers  can  be  quickly  drained  of  oil.  A  pump  and 
filter  press  are  arranged  to  filter  this  oil  and  redistribute 
it  to  the  transformers. 

The  transformers  and  generators  have  the  same  rating, 
and  the  ordinary  method  of  operation  is  to  connect  each 
generator  to  its  corresponding  transformer  and  then  to  the 
57,ooo-volt  bus.  However,  an  11,000- volt  bus  has  been 
installed,  and  each  generator  may  be  connected  to  either  the 
ii,ooo-volt  bus  or  directly  to  the  step-up  transformer.  This 
ii,ooo-volt  bus  serves  to  furnish  energy  for  the  motor- 
generator  transformer  and  in  case  of  emergency  is  large 
enough  to  be  used  as  a  transfer  connection  between  one  gen¬ 
erator  and  a  transformer  in  another  section.  Air  discon¬ 
necting  switches  are  used  in  selecting  the  11,000- volt  bus  or 
the  step-up  transformer. 

Both  the  ii,ooo-volt  and  the  57,000-volt  buses  are  mounted 
in  a  horizontal  plane,  on  post-type  insulators,  underneath 
a  concrete  protecting  shelf.  There  are  no  barriers  between 
the  three  phases  of  the  buses.  The  outgoing  lines  pass 
through  high-tension  steel-tank  oil  switches  with  discon¬ 
necting  switches  on  both  sides  of  the  oil  switch.  The 
switches  are  rendered  automatic  by  means  of  inverse-time¬ 
limit  series  relays  operating  the  low-voltage  control  circuit 
of  the  oil  switch  by  means  of  a  small  contact  switch  on  the 
end  of  an  insulating  rod  made  of  treated  wood.  The  series 
relays,  which  are  in  the  high-tension  circuit,  are  of  the 
ordinary  bellows  type,  similar  to  those  used  in  secondary 
circuits  of  series  transformers.  There  are  no  series  trans¬ 
formers  in  the  high-tension  connections,  and  in  the  place 
of  these  ammeters  have  been  installed  in  each  of  the  three 
phase  leads  of  the  outgoing  line.  These  ammeters  are  of 
the  series  type  and  are  mounted  directly  on  the  terminals  of 
the  high-tension  switches.  The  high-tension  lines  enter 
high-tension  compartments  over  the  roof  of  the  power  sta¬ 
tion  through  wall  entrance  bushings,  three  of  these  being 
used  for  the  lines  and  three  for  the  lightning-arrester  con¬ 
nections.  The  lightning  arresters  are  of  the  aluminum 
electrolytic  type  and  the  horn-gaps  are  mounted  outside  of 
the  station.  The  tanks  are  mounted  near  the  top  of  the 
high-tension  compartments  on  the  concrete  shelf  protecting 
the  57,ooo-volt  bus. 

As  was  stated  before,  the  low-tension  windings  of  the 
transformers  are  connected  in  delta  and  the  high-tension 
windings  in  star.  Therefore,  a  feature  of  the  installation 
was  the  necessity  of  installing  a  shunt  instrument  trans¬ 
former  on  the  outgoing  line  between  one  phase  and  ground 
in  order  to  obtain  a  potential  in  time  phase  with  the  pressure 
obtained  from  the  shunt  instrument  transformer  on  the 
alternator  connections,  for  the  purpose  of  synchronizing. 
This  required  one  shunt  instrument  transformer  on  each  of 
the  two  outgoing  lines  with  the  potential  ratio  of  33,000  to 
1 10  volts. 

Two  shunt  instrument  transformers  with  the  potential 
ratio  of  57,000  to  no  volts  were  installed  on  each  end  of 
the  sectionalized  57,000-volt  bus  for  Tirrill  regulator  opera¬ 
tion.  The  Tirrill  regulators  are  operated  to  give  constant 
potential  on  the  high-tension  busbars  and  do  not  compensate 
for  line  drop. 

The  headgates  are  motor-operated  and  controlled  from 
the  station  switchboard.  The  gates  are  arranged  with  limit 
switches  at  both  ends  of  travel  and  can  be  stopped  or  started 
at  any  point  of  their  travel,  either  at  the  switchboard  or  in 
the  headgate  house,  which  is  situated  over  the  bulkhead  sec¬ 
tion  of  the  dam. 


FLEXIBLE  SUPPORTS  FOR  OVERHEAD  TRANS¬ 
MISSION  LINES. 

Derivation  of  Some  Simplified  Methods  for  Calculating 
the  Stresses  in  the  Remaining  Conductors 
When  One  of  a  Group  Breaks. 

By  Alfred  Still. 

Calculations  of  stresses  in  transmission  lines  are 
usually  based  on  the  assumption  that  the  ends  of 
each  span  are  firmly  secured  to  rigid  supports.  This 
condition  is  rarely  fulfilled  in  practice ;  there  is  some  “give” 
about  the  poles  or  towers,  especially  when  the  line  is  not 
absolutely  straight,  and  the  insulator  pins  will  bend  slightly 
and  relieve  the  stress  when  this  tends  to  reach  the  point  at 
which  the  elastic  elongation  of  the  wires  will  be  exceeded. 
Then,  again,  the  wires  will  usually  slip  in  the  ties  at  the  in¬ 
sulators,  even  if  these  ties  are  not  specially  designed  to 
yield  or  break  before  damage  is  done  to  the  insulators  or 
supporting  structures.  The  use  of  the  suspension  type  of 
insulator,  which  is  now  becoming  customary  for  the  higher 
voltages,  adds  considerably  to  the  flexibility  of  the  line. 

In  regard  to  the  towers  themselves,  all  steel  structures  for 
dead-ending  lines  or  sections  of  lines  are  necessarily  rigid, 
and  the  usual  light  windmill  type  of  tower  with  wide  base 
is  also  without  any  appreciable  flexibility.  The  latticed 
steel  masts,  as  used  more  generally  in  Europe  than  in 
America,  are  slightly  more  flexible,  and  the  elastic  proper¬ 
ties  of  the  ordinary  wooden  pole  are  well  known.  The  de¬ 
flection  of  a  wooden  pole  may  be  considerable,  and  yet  the 
pole  will  resume  its  normal  shape  when  the  extra  stress  is 
removed. 

The  present-day  tendency  is  undoubtedly  toward  the  in¬ 
creased  use  of  the  so-called  flexible  steel  structures;  that  is 
to  say,  of  steel  supports  designed  to  have  flexibility  in  the 
direction  of  the  line,  without  great  strength  to  resist  stresses 
in  this  direction,  but  with  the  requisite  strength  in  a  direc¬ 
tion  normal  to  the  line  to  resist  the  side  stresses  due  to  wind 
pressures  on  the  wires  and  the  supports  themselves. 

Such  a  design  of  support  has  the  important  advantage 
of  being  cheaper  than  the  rigid  tower  construction,  in  addi¬ 
tion  to  which  it  gives  flexibility  where  this  is  advantageous, 
with  the  necessary  strength  and  stiffness  where  required. 
The  economy  is  not  only  in  the  cost  of  the  tower  itself  but 
in  the  greater  ease  of  transport  over  rough  country,  the 
preparation  of  the  ground,  and  erection. 

The  advantages  of  flexibility  in  the  direction  of  the  line 
are  considerable.  Probably  the  most  severe  stresses  which 
a  transmission  line  should  be  capable  of  withstanding  are 
those  due  to  the  breakages  of  wires.  Such  breakages  may 
be  caused  by  abnormal  wind  pressures,  by  trees  falling 
across  the  line,  or  by  a  burn-out  due  to  any  cause.  Sud¬ 
denly  applied  stresses  such  as  are  caused  by  the  breaking  of 
some  or  all  of  the  wires  in  one  span  are  best  met  by  being 
absorbed  gradually  into  a  flexible  system.  The  supports  on 
each  side  of  the  wrecked  span  will  bend  toward  the  adjoin¬ 
ing  spans,  because  the  combined  pull  of  all  the  wires  in  the 
adjoining  spans  is  greater  than  the  pull  of  the  remaining 
wires,  if  any,  in  the  wrecked  span.  This  movement  of  the 
pole  top  results  in  a  reduction  of  tension  in  the  wires  of  the 
adjoining  span  owing  to  the  increased  sag  of  these  wires; 
there  will  be  an  appreciable  deflection  of  the  second  and 
third  poles  beyond  the  break,  but  the  amount  of  these  suc¬ 
cessive  deflections  will  decrease  at  a  very  rapid  rate  and 
will  rarely  be  noticeable  beyond  the  fourth  or  fifth  pole. 

It  is  obvious  that  as  the  remaining  wires  in  the  faulty 
span  tighten  up  the  stress  increases;  but  the  combined  pull 
of  these  wires  on  the  pole  top  is  smaller  than  it  was  before 
the  accident,  since  it  is  assisted  by  the  pull  of  the  deflected 
poles,  and  these  joint  forces  are  balanced  by  the  combined 
pull  of  all  the  wires  in  the  adjoining  sound  span,  which  pull. 
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as  previously  mentioned,  is  smaller  than  it  was  under  normal 
conditions. 

The  greater  the  flexibility  of  the  supports  in  the  direction 
of  the  line,  the  smaller  will  be  the  extra  load  which  any  one 
support  will  be  called  upon  to  withstand ;  on  the  other  hand, 
it  is  usual  to  provide  anchoring  towers  of  rigid  design  about 
every  mile  or  three-quarter  mile  on  straight  runs,  and  also 
at  angles,  in  addition  to  which  every  fifth  or  sixth  flexible 
tower  may  be  head-guyed  in  both  directions.  It  is  not  un¬ 
usual  to  carry  a  galvanized  Siemens-Martin  steel  strand 
cable  above  the  high  tension  conductors  on  the  tops  of  the 
steel  structures.  This  has  the  double  advantage  of  securely, 
but  not  rigidly,  tying  together  the  supports,  and  of  provid- 
ing  considerable  protection  against  the  effects  of  lightning. 
The  disadvantages  are  increased  cost  and  possible — but  not 
probable — danger  of  the  grounded  wire  falling  onto  the  con-  ^ 
doctors  and  causing  interruption  of  supply. 

The  dead-end  towers  should  be  capable  of  withstanding 
the  combined  pull  of  all  the  wires  on  one  side  only,  when 
these  are  loaded  to  the  expected  maximum  limit,  without 
the  foundations  yielding  or  the  structure  being  stressed  be¬ 
yond  the  elastic  limit.  The  flexible  supports  must  with¬ 
stand  with  a  reasonable  factor  of  safety  the  dead  weight  of 
conductors,  etc.,  and  the  expected  maximum  side  pressures; 
but  in  the  direction  of  the  line  their  strength  must  neces¬ 
sarily  be  small,  otherwise  the  condition  of  flexibility  cannot 
be  satisfied. 

It  is  easy  to  design  braced  A-frame  or  H-frame  steel 
structures  of  sufficient  strength  to  withstand  the  dead  load 
and  lateral  pressure  and  yet  have  great  flexibility,  with  cor¬ 
respondingly  reduced  strength,  in  the  direction  of  the  line. 
Great  care  must  be  used  in  designing  a  line  of  this  type  so 
that  strength  and  durability  shall  not  be  sacrificed  to  light¬ 
ness  and  flexibility  without  very  carefully  considering  the 
problem  in  all  its  aspects.  As  an  approximate  indication 
of  present  practice,  it  may  be  stated  that  a  load  of  from  one- 
twentieth  to  one-tenth  of  the  total  load  for  which  the  rigid- 
.strain  towers  are  designed  should  not  stress  the  intermedi¬ 
ate  flexible  structures  beyond  the  elastic  limit.  It  is  well 
to  bear  in  mind  that  at  the  moment  of  rupture  of  one  or 
more  wires  on  a  “flexible”  transmission  line  the  resulting 
stresses  in  the  structures  and  remaining  wires  will  be  in  the 
nature  of  waves  or  surges  until  the  new  condition  of  equi¬ 
librium  is  attained,  and  the  maximum  stresses  immediately 
following  a  rupture  will  generally  exceed  the  final  value. 

The  mathematics  required  for  the  exact  determination  of 
stresses  and  deflections  in  a  transmission  line  consisting  of 
a  scries  of  flexible  poles  is  of  a  very  high  order,  even 
when  many  assumptions  are  made  which  practical  conditions 
may  not  justify;  but  the  limiting  steady  values  of  these 
stresses  and  deflections  can  be  calculated  in  the  manner 
about  to  be  described,  and  as  the  range  between  these  limits 
will  usually  not  be  very  great,  the  probable  maximum 
stresses  under  given  conditions  can  be  estimated  with  a  rea¬ 
sonable  degree  of  accuracy. 

CALCULATIONS  OF  FLEXIBLE-POLE  LINES. 

Consider  a  series  of  poles  as  in  Fig.  i,  the  end  one  being 
rigid  while  all  the  others  are  flexible  and  of  equal  height 
and  stiffness.  It  is  assumed  that  all  spans  were  originally 
of  equal  length  1,  and  that  there  wxre  b  wires  in  each  span, 
strung  to  a  tension  of  T  pounds  per  square  inch  and  having 
a  corresponding  sag  S.  In  span  Xo.  i,  terminating  at  the 
rigid  support  some  of  the  wires  have  been  severed,  leaving 
only  a  wires  in  this  span.  It  is  assumed  also  that  there  is 
no  slipping  of  the  wires  in  the  ties  and  no  yielding  of  pole 
foundations. 

The  elastic  deflection  of  a  pole  or  tower  considered  as  a 
beam  fixed  at  one  end  and  loaded  at  the  other  is 

I  PH* 

where  P  is  the  load,  H  the  height,  M  the  elastic  modulus 
and  I  the  moment  of  inertia  of  the  cross-section. 


In  the  special  case  considered  the  value  of  P,  which  pro¬ 
duces  the  deflection  Sj  of  the  first  flexible  pole,  is 
P  =  A{bT,-aT,) 

where  A  is  the  cross-section  of  one  conductor  and  T^  and 
T,  are  the  stresses  in  th«  conductors  of  spans  No.  i  and 
No.  2  respectively.  It  is  assumed  that  all  the  wires  are 
attached  to  the  pole  tops  at  a  point  H  in.  above  ground  level. 


U - 1 - 

No.l  Jj  Span  Xo.2  i  Span  Xo:3 

ion  Ti  ij  Xension  Tg  J  Xonsion  T  g 

1  1  *- 

Fig.  1 — Flexible  Pole  Line. 

H* 

By  putting  K  =  ^  ,  the  successive  deflections  may  be 

written : 

Z,  =  KA(bT,-aT,)  (i) 

Z,  =  KAbiT,-T,)  (2) 

and  the  sum  of  the  deflections  of  a  series  of  flexible  poles 
of  the  same  height  and  stiffness  is 

^  =  KA(bTn-aT,)  (3) 

where  n  is  the  number  of  the  last  span.  It  is  usually  safe  to 
assume  that  Tn  is  equal  to  the  initial  tension  T  in  from  the 
fourth  to  sixth  span  from  the  break. 

DEFLECTION  OF  POLE  TOP  IN  TERMS  OF  CONDUCTOR  ELONGATION. 

Fig.  2  shows  the  conductors  in  the  first  span  with  a  sag 
5"  under  normal  conditions  with  b  wires  in  the  span,  and  a 
smaller  sag  S',  after  some  of  the  wdres  have  been  cut,  leav¬ 
ing  only  a  wires  in  the  span.  For  simplicity  in  calculating 
the  movement  of  the  point  of  attachment  of  the  wires  on 
the  flexible  pole,  instead  of  considering  the  span  to  increase 
in  length  from  I  to  (/-T  B),  the  span  I  may  be  supposed  to 
remain  unaltered  while  the  length  of  the  conductor  is  re¬ 
duced  by  pulling  it  through  the  tie  of  the  insulator,  G^  on 
the  flexible  pole  until  the  sag  is  reduced  from  S'  to  S',.  The 
length  of  wire  pulled  through  in  this  manner  may,  for  all 
practical  purposes,  be  considered  equal  to  the  actual  pole  top 
deflection,  8.  This  assumption  is  justifiable  since  the  deflec¬ 
tion  8  is  always  small  relatively  to  the  span  1. 

The  length  of  the  (parabolic)  arc  with  sag  S  is 

and  with  sag  S', 

‘  ^  3 ' 


Fig.  2 — First  Span  In  Flexible  Pole  Line. 


The  difference  is 


8  (S'*  — S',*) 


to  which  must  be  added  the  elongation  due  to  the  stretch  of 
the  wire  under  increased  tension ;  this  is 

L,(r,-r) 

M 

or,  with  quite  sufficient  closeness. 
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Hence  the  deflection  of  the  first  flexible  pole  expressed  in 
terms  of  the  sags  and  tension  of  the  conductors  in  the  first 
span  is: 

8(5--S.-)  /(T.-T) 

5. - 3  j - +  -  Jlf  (-t) 

Returning  again  to  the  arrangement  of  line  depicted  in 
Fig.  I,  it  is  necessary  to  consider  (1)  the  total  pull  of  all 
the  wires  in  span  No.  2  and  the  effect  of  this  pull  on  pole 
No.  I  if  all  the  wires  are  broken  in  span  No.  i,  and  (2)  the 
effect  on  the  first  flexible  pole  and  the  stresses  in  the  re¬ 
maining  wires  in  No.  i  span  on  the  assumption  that  all  the 
wires  in  the  faulty  span  are  not  broken. 

If  the  particulars  of  the  poles  are  known  so  that  the 
factor  K  in  the  formulas  for  deflection  can  be  determined, 
it  is  desired  to  calculate  the  stresses  in  poles  and  wires 
corresponding  to  the  new  conditions  of  equilibrium;  or,  if 
the  poles  have  yet  to  be  designed,  the  factor  K  must  be 
determined  in  order  that  the  stiffness  of  the  poles  shall 
satisfy  certain  necessary  or  assumed  conditions  such  as  the 
maximum  deflection  of  pole  top  which  will  not  stress  the 
remaining  wires  in  span  No.  i  beyond  the  elastic  limit  of 
the  conductor  material.  (A  factor  of  safety  must  be  used 
to  allow  of  momentary  increased  stresses  due  to  probable 
mechanical  surges  previously  referred  to.) 

No  attempt  will  be  made  in  this  article  to  obtain  an  exact 
mathematical  solution  of  these  problems,  but  close  approxi¬ 
mations  can  be  obtained  with  sufficient  accuracy  for  prac¬ 
tical  purposes,  especially  when  it  is  considered  that  many 
possible  influencing  factors  such  as  the  yielding  of  founda¬ 
tions  and  the  slipping  of  wires  in  the  ties  cannot  be  taken 
into  account  even  in  the  most  complete  mathematical  treat¬ 
ment  of  the  subject. 

It  is  assumed  that  the  poles  are  equidistant  and  in  a 
straight  line,  and  that  the  first  support  is  rigid,  all  as  indi¬ 
cated  in  Fig.  I.  Four  separate  limiting  conditions  will  be 
considered : 

(A)  All  wires  are  severed  in  the  first  span,  and  the 
second  pole  beyond  the  break  is  considered  to  be  rigid. 

(B)  All  wires  are  severed  in  the  first  span,  but  the  sec¬ 
ond  pole  beyond  the  break  and  all  subsequent  poles  are 
considered  to  be  infinitely  flexible. 

(C)  There  are  o  wires  remaining  in  span  No.  i  and  b 
wires  in  all  other  spans.  The  second  pole  beyond  the  break 
is  considered  to  be  rigid. 

(D)  There  are  a  wires  in  the  first  span,  but  the  second 
and  all  subsequent  poles  beyond  the  break  are  considered  to 
be  infinitely  flexible. 

In  order  to  illustrate  the  calculations  by  means  of  numeri¬ 
cal  examples,  the  transmission  line  will  be  supposed  to  have 
the  following  characteristics: 

Six  No.  2-0  aluminum  conductors. 

Cross-section  of  conductor,  A  =  0.1046  sq.  in. 

Length  of  span,  I  =  400  ft. 

Normal  sag  =  9.76  ft.,  which  corresponds  to 

Stress  T  =  2400  lb.  per  sq.  in. 

It  is  assumed  that  there  is  no  grounded  guard  wire  above 
the  conductors,  and  that  the  average  height  of  the  point  of 
attachment  of  the  wires  above  ground  level  is  45  ft.  =  H. 

The  modulus  of  elasticity  of  aluminum  cables  for  the 
purpose  of  these  calculations  is  assumed  to  be  7,500,000 
=  M.  The  flexible  towers  are  in  the  form  of  braced  A- 
frames,  each  vertical  limb  consisting  of  one  7-in.  steel 
channel  of  light  section  (9)4  lb*  per  foot).  The  moment 
of  inertia  of  the  section  of  such  a  channel  is  21. i,  and 
since  there  are  two  channels  the  value  of  /  is  21.1  X  2 

42.2 

=  42.2  and  the  section  modulus  =  (say)  12  =  Z.  The 
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elastic  modulus  for  steel  is  Af  =  29X  to*-  The  factor  for 
use  in  pole  deflection  formulas  as  previously  given  is 


K  = 


(45X  12)* 


=  0.0428 


3  X  29  X  10*  X  42.2 
The  maximum  deflection  of  this  particular  structure  before 
permanent  deformation  would  take  place  will  occur  when 
the  difference  of  pull  or  wires  is  such  as  to  stress  the  metal 
to  (say)  30,000  lb.  per  square  inch.  The  resisting  moment 
is  r  X  Z  =  30,000  X  t2  and  the  resultant  pull  at  the  pole 
top  will  be 

=  667  lb. 

45  X  12 

The  maximum  allowable  deflection  is,  therefore. 


8  =  a:  X  667 
=  0.0428  X  667 
=  28.5 

Case  (A).  All  wires  broken  in  span  No.  i;  second  pole 
beyond  break  considered  rigid. 

Since  all  the  wires  are  severed  in  span  No.  i  (a  =  0)  it 
is  not  possible  to  make  use  of  formula  (4),  but  a  similar 
formula  can  be  used  by  expressing  the  deflection  in  terms  of 
the  constants  for  span  No.  2.  This  formula  is 

s,=  3*,  (S;-S')  +  (T-T,)  -^  (5) 


Fig.  3 — Relation  Between  Pole  Deflection  and  Wire  Tensions  In 
Second  Span. 


By  calculating  for  various  arbitrary  values  of  T,  smaller 
than  T,  curve  No.  i  of  Fig.  3  can  readily  be  drawn.  This 
gives  the  relation  between  the  stress  T,  in  the  wires  of  the 
second  span  and  the  pole-top  deflection  8,  on  the  assumption 
that  the  second  pole  beyond  the  break  is  rigid.  On  the  same 
diagram  draw  the  straight  line  marked  curve  No.  2  which 
gives  the  relation  between  pole  deflection  and  the  stress  T, 
as  given  by  formula  (i)  when  the  tension  T,  in  wires  of  the 
first  span  is  equal  to  zero.  The  point  of  crossing  of  curves 
No.  I  and  No.  2  evidently  indicates  the  deflection  corre¬ 
sponding  to  the  condition  of  equilibrium.  This  deflection 
is  8,  =  29.5  in.  and  stress  T,  =  iioo. 

It  will  be  noted  that  in  this  particular  example  the  de¬ 
flection  is  about  the  same  as  the  maximum  allowable  deflec¬ 
tion  (28.5)  previously  calculated:  but  even  if  allowance 
is  made  for  shocks  and  mechanical  surges,  it  is  probable 
that  the  pole  would  not  suffer  serious  injury,  because  some 
of  the  wires  would  be  liable  to  slip  in  the  ties  and  so  relieve 
the  tension.  If  wind  pressures  acting  on  snow  or  ice 
deposits  are  added  to  the  stresses  due  to  weight  of  con¬ 
ductor  material  only,  the  strain  will  be  greater,  but  on  the 
other  hand,  much  sleet  deposit  is  liable  to  be  shaken  off 
the  wires  in  the  event  of  a  sudden  severing  of  all  the  wires 
in  the  first  span. 

The  above  results  are,  however,  based  on  the  assumption 
that  the  second  pole  beyond  the  break  is  rigid,  which  may 
not  be  in  accordance  with  practical  conditions. 

Case  (B).  Conditions  as  above;  but  the  second  and  sub- 
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sequent  poles  beyond  the  break  are  supposed  to  be  infinitely 
flexible  {K  =  oo). 

In  this  case  the  tension  T,  will  not  depend  upon  the  de¬ 
flection  of  the  first  flexible  pole;  it  will  be  equal  to  the 
original  tension  T  =  2400  for  all  values  of  the  deflection  S,. 
The  deflection  obtained  when  T,  =  2400  is  of  course  readily 
calculated  by  means  of  formula  (i),  or  it  can  be  read  oflf 


sag  5'  is  always  inversely  proportional  to  the  stress  T.  The 
assumption  of  a  constant  length  of  span  for  the  purpose  of 
simplifying  the  relation  between  sag  and  tension  introduces 
no  appreciable  error  in  practical  calculations.  In  the  par¬ 
ticular  example  from  which  the  curves  are  plotted  and  the 

numerical  results  obtained  the  relation  is  S'  = 


Fig.  4 — Relation  Between  Pole  Deflections  and  Wire  Tensions  In 
First  Span. 


Fig.  3,  since  it  is  the  deflection  indicated  at  the  point  where 
curve  No.  2  meets  the  vertical  ordinate  for  T,  =  2400.  This 
value  8,  is  64.5  in.,  which  would  lead  to  permanent  deforma¬ 
tion  of  the  flexible  structure.  The  actual  deflection  of  the 
first  pole  in  a  series  of  flexible  poles  of  equal  stiffness  would 
lie  somewhere  between  these  limiting  values  of  29.5  in.  and 
64.5  in.  if  the  law  of  elasticity  may  be  considered  to  apply 
in  the  case  of  the  higher  deflections.  As  a  general  rule  the 
breaking  of  all  wires  in  one  span  will  lead  to  the  wrecking 
or  permanent  deflection  or  uprooting  of  the  first  pole,  which 
cannot  be  at  the  same  time  flexible  enough  greatly  to  reduce 
the  combined  pull  of  all  wires  in  span  No.  2,  and  yet  strong 
enough  to  resist  the  ultimate  combined  pull  of  these  wires. 
There  would  be  an  exception  in  the  case  of  short  spans  with 
tall  flexible  poles ;  and  in  any  case  it  is  probable  that  only 
the  first  pole  would  be  damaged  or  moved  in  its  foundations. 

It  is  rare  that  all  the  wires  in  one  span  are  broken 
simultaneously  unless  the  design  of  the  line  is  such  that  the 
severing  of  one  or  more  wires  leads  necessarily  to  the 
rupture  of  the  remaining  wires  owing  to  the  excessive 
stresses  imposed  on  them.  The  calculation  of  stresses  and 
deflections  when  a  certain  number  of  wires  remain  in  the 
faulty  span  is  more  difficult  than  in  the  cases  already  con¬ 
sidered,  but  the  solution  is  of  more  practical  value. 

Case  (C).  There  are  o  wires  in  faulty  span  and  6  wires 
in  sound  spans.  The  second  pole  beyond  break  is  considered 
rigid.  (For  the  purpose  of  working  out  numerical  examples 
it  will  be  assumed  that  only  one  wire  remains  in  faulty 
span ;  thus  a  =  i  and  b  =  6.) 

Instead  of  only  two  equations,  there  are  now  three  equa¬ 
tions  to  be  satisfied  simultaneously ;  these  are : 

(a)  Formula  ( i )  : 

Z,  =  KA  (bT,—aT,) 

=  0.0269  Tj — 0.00448  r. 


(b)  Formula  (4),  giving  deflection  in  terms  of  elonga¬ 
tion  of  remaining  wires  in  span  No.  i : 


(95-3 -.J.’)  +  - 


-  2400 

18,750  ~ 


(c)  Formula  (5),  giving  deflection  in  terms  of  the  short¬ 
ening  of  the  wires  in  span  No.  2.  (This  relation  is  given  by 
curve  No.  i  already  plotted  in  Fig.  3.) 

It  should  be  mentioned  in  connection  with  formulas  (4) 
and  (5)  that  by  assuming  a  constant  length  of  span  the 


Proceed,  now,  to  plot  curve  No.  3  in  Fig.  4  from  formula 
(4)  by  assuming  various  arbitrary  values  of  from  the 
lowest  possible  limit  of  1\  =  T  '=  2400  up  to  the  elastic 
limit  of  about  13,000.  For  a  reason  to  be  made  clear  here¬ 
after  this  curve  should  be  drawn  on  transparent  paper;  the 
horizontal  scale  used  for  the  values  of  T,  may  be  arbitrarily 
chosen,  but  the  scale  of  ordinates  giving  the  deflections  8, 
must  be  exactly  the  same  as  used  for  Fig.  3.  On  the  same 
diagram  (Fig.  4)  draw  also  the  straight  line  marked  curve 
No.  4,  giving  the  relation  between  T,  and  the  quantity 
KAaT^.  This  latter  quantity  when  subtracted  from  the 
quantity  KAbT^  will  give  the  pole  deflection  to  fulfil  the 
condition  of  formula  (i).  The  reason  for  drawing  the 
curves  of  Fig.  4  on  transparent  paper  will  now  be  clear. 

The  transparent  paper  with  the  curves  of  Fig.  4  is  placed 
over  Fig.  3  with  the  horizontal  datum  lines  of  zero  deflec¬ 
tion  coinciding,  as  shown  in  Fig.  5.  The  point  of  intersec¬ 
tion  of  curves  No.  i  and  No.  3  will  give  the  corresponding 
values  of  the  stresses  T,  and  T,,*  but  with  a  pole  having 
definite  elastic  properties  there  is  only  one  value  of  the 
deflection  which  will  satisfy  the  three  conditions  previously 
referred  to.  The  deflection  as  a  function  of  the  pole  stiff¬ 
ness  is  the  distance  EF  (Fig.  5),  being  the  difference  be¬ 
tween  the  corresponding  ordinates  of  curves  No.  2  and 
No.  4.  By  moving  the  tracing  paper  with  the  curves  No.  3 
and  No.  4  over  the  other  curves  until  the  distances  HG 
and  FE  on  the  same  vertical  ordinate  are  equal,  the  deflec¬ 
tion  corresponding  to  the  condition  of  equilibrium  is  readily 
obtained.  If  preferred,  the  curve  OPRE,  representing  the 
sum  of  the  quantities  of  curves  No.  3  and  No.  4,  may  be 
drawn  on  the  tracing  paper  instead  of  the  curve  4,  and 
when  the  point  of  intersection  (£)  of  this  new  curve  with 
curve  No.  2  on  the  lower  sheet  lies  on  the  same  vertical 
ordinate  as  the  junction  (G)  of  the  curves  No.  i  and  No.  3, 
the  distance  HG  will  be  the  required  deflection. 


The  solution  of  the  numerical  example  worked  out  in  this 
manner  is 

8,  =  10.2  in. 

=  7400  lb.  per  square  inch. 

r,  =  1500  lb.  per  square  inch. 

’There  is  a  definite  .value  of  Ti  for  any  given  value  of  T.  independent  of 
all  considerations  of  pole  stiffness  and  size  of  wire  and  number  of  wires 
in  adjoining  spans  This  is  the  relation  which  will  satisfy  formulas  (4) 
and  (5)  simultaneously;  it  is  expressed  by  the  equation 

(2S*  —  5*1  —  5,*)  —  r,  —  r,) 
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Case  (D).  Same  conditions,  with  the  exception  that  the 
second  pole  beyond  the  break,  instead  of  being  rigid,  is 
assumed  to  be  infinitely  flexible.  This  assumption  is  made 
also  in  the  case  of  all  subsequent  poles.  This  means  that 
T,  =  r  =  2400  whatever  may  be  the  amount  of  deflection 
of  the  first  flexible  pole,  and  the  problem  can  be  solved 
graphically  as  indicated  above,  the  only  difference  being 
that  curve  No.  i  giving  the  relation  between  Bj  and  T,  when 
the  second  pole  beyond  the  break  is  rigid  must  be  replaced 
by  the  vertical  line  SIV  (Fig.  5),  being  the  ordinate  corre¬ 
sponding  to  a  tension  T,  =  2400, 

The  numerical  solution  in  this  case  is: 

8,  =  13.2  in. 

T,  =  11,450 

It  is  interesting  to  note  that  there  is  little  difference  between 
the  deflections  for  the  two  extreme  cases  (C)  and  (D)  ; 
the  average  value  for  0,  is  11.7  in.,  corresponding  to  a  stress 
r,  =  9400  in  the  remaining  wire  of  the  faulty  span.  This 
is  well  below  the  elastic  limit,  and  it  is  probable  that  this 
wire  would  not  break  even  if  the  five  other  wires  were 
severed.  The  figures  chosen  for  illustrating  the  calcula¬ 
tions  relate  to  a  practical  transmission  line,  and  it  will  be 
seen  that  the  stresses  and  deflections  corresponding  to  the 
state  of  equilibrium  after  the  severing  of  some  or  all  of 
the  wires  in  one  span  can,  by  the  use  of  simple  diagrams, 
be  predetermined  within  reasonably  narrow  limits. 


SIMPLIFIED  SAG  FORMULAS  FOR  OVERHEAD 
WIRES  AND  CABLES. 


Logarithmic  Chart  for  Showing  the  Relation  Between 
the  Tension,  Sag  and  Span-Length  in  Copper  and 
Aluminum  Transmission  Lines. 


By  H.  V.  Carpenter. 

Several  recent  papers  have  given  solutions  for  the  prob¬ 
lem  of  determining  the  proper  sag  or  tension  to  allow  in 
stringing  a  span  of  wire  or  cable.  The  greatly  increased 
importance  of  the  problem,  due  to  the  more  common  use  of 
long  spans,  may,  however,  be  sufficient  excuse  for  present¬ 
ing  another  method.  It  is  thought  that  the  following  treat¬ 
ment  will  be  found  considerably  more  direct  and  more 
easily  understood  than  any  of  the  others  and  hense  better 
suited  to  the  needs  of  the  man  who  solves  only  an  occa¬ 
sional  problem  of  this  sort. 

The  conditions  under  which  the  problem  usually  appears 
for  solution  are  as  follows:  A  line  of  a  certain  size, 
material  and  length  of  span  is  to  be  erected  during  warm 
w'eather,  and  the  problem  is  to  determine  what  sag,  or  ten¬ 
sion,  shall  be  allowed  in  order  that  the  tension  in  the  cable 
may  not  exceed  a  certain  assumed  maximum  when  exposed 
to  sleet,  wind  and  the  lower  temperatures  that  may  be 
expected.  The  fact  that  only  rough  assumptions  can  be 
made  as  to  the  lowest  temperature,  heaviest  sleet  and 
greatest  wind  pressure  which  will  ever  occur  makes  ex¬ 
treme  accuracy  in  the  solution  unnecessary  and  fully  justi¬ 
fies  the  following  approximations,  which  greatly  simplify 
the  equations.  First,  the  parabola  is  assumed  to  represent 
the  curve  taken  by  the  wire.  As  no  sags  in  practice  will 
exceed  5  per  cent,  the  errors  due  to  this  assumption  are 
negligible.  Second,  in  the  expressions  for  change  of  length 
of  the  wire  due  to  temperature  and  stress  variations,  the 
length  of  the  wire  is  assumed  to  be  equal  to  the  length  of 
span.  For  a  sag  of  5  per  cent  the  length  exceeds  the  span 
by  only  0.6  per  cent  and  the  error  in  results  due  to  this 
assumption  is  less  than  this  percentage.  Third,  the  elonga¬ 
tion  due  to  rise  of  temperature  is  assumed  to  be  independent 
of  that  due  to  increase  in  stress,  and  vice  versa.  The  error 
due  to  this  assumption  is  entirely  negligible. 


Let  S  =  area  of  cable  in  square  inches  (actual  cross- 
section  of  material) ;  w  =  weight  of  bare  cable  in  pounds 
per  foot ;  k  =  ratio  of  equivalent  weight  of  cable,  sleet  and 
wind  to  weight  of  bare  cable  (based  on  assumed  sleet  and 
wind)  ;  M  =  modulus  of  elasticity  of  the  cable,  pounds  per 
square  inch,  taken  as  12,000,000  for  copper  cable  hard- 
drawn,  16,000,000  for  solid  copper  hard-drawn,  9,000,000 
for  solid  aluminum,  7,500,000  for  aluminum  cable ;  x  =  dis¬ 
tance  between  poles  in  feet ;  X  =  distance  between  poles  in 
100- ft.  units;  a  =  coefficient  of  expansion  per  degree 
Fahrenheit,  taken  as  0.0000096  for  copper,  0.0000128  for 
aluminum ;  d  =  drop  in  temperature  to  be  expected  below 
that  of  erection,  in  degrees  Fahrenheit;  =  maximum 
allowable  tension  in  pounds  per  square  inch,  taken  as  30,000 
for  copper,  14,000  for  aluminum;  T*  =  tension  to  be  used  in 
erecting  the  cable,  pounds  per  square  inch ;  Ve  =  sag  at  the 
middle  of  the  span  in  feet,  to  be  used  in  erecting ;  ym  =  sag 
at  the  middle  under  maximum  stress  conditions ;  Le,  Lm 
—  lengths  of  the  cable  in  the  span,  as  above;  yo,  Lo  =  sag 

SajT  in  Feet 
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and  length  respectively  if  cable  were  to  become  weightless. 
Using  these  symbols  and  the  approximations  mentioned 
above,  one  may  write : 

Contraction  in  the  wire  due  to  a  drop  in  temperature 
=  xad. 

Elongation  due  to  an  increase  of  tension  of  T  lb.  per 
square  inch  =  xT/M. 

The  length  of  the  wire  as  erected  = 


(from  the  theory  of  the  parabola) 


(O 


or,  Le  —  X  =  — —  =  the  excess  of  length  over  span. 

3 

If  the  stress  due  to  gravity  could  be  removed  entirely, 
the  result  would  be 


Lo  —  X  = 


8^  V 

3 


which  is  also  equal  to  —  - - .r 

3  ^ 


Te 

M 


(2) 
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Imagining  a  change  from  this  ideal  weightless  condition 
to  that  of  maximum  load  and  minimum  temperature,  the 
excess  length  would  become 


X 


8 

3 


IlT 

M 


—  xad 


(3) 


The  tension  is  related  to  the  sag,  weight  and  span  by  the 
formula  TS  =  x^w/^y,  • 

or  there  may  be  written,  TmS  =  x^kw/Sy  m-  (4) 

8  V  * 

Substituting  the  value  of  Vm  from  (4)  and  of - — 


from  (2)  in  equation  (3), 

x'kW  _  8  ye’  /T„  Te  .\ 

24S^T,n^  M  ) 

Substituting  for  Te  its  value  from  (4),  multiplying 


(5) 


through  by  —  .rye  and  rearranging, 
o 

M  24  S''T„ 


T  wt  *w 

It  will  be  noted  that -rji 

M  6 


64  MS 

are  all  constant 


and  known  for  any  given  material.  Substituting  the  proper 
values  for  each  of  these  and  also  replacing  the  span  in  feet, 
X,  by  the  span  in  100  ft.  units,  X: 
for  solid  hard  drawn  copper, 

y'e*  +  ^(7  —  0.036  d  —  0.026  k^X‘)ye  —  1.13  X*  =  o 
for  stranded  hard  drawn  copper, 

Ve*  +  X^{9-57  —  0.036  d  —  0.026  k'X^)ye  —  1.5  X^  =  o 
for  stranded  aluminum, 

ye*  -T  X*(7  —  0.048  d  —  0.O107  fc*X*)ye  —  0.72  X*  =  0 

As  all  of  the  values  in  these  formulas  are  known  or  as¬ 
sumed  except  ye,  one  can  solve  for  its  value,  which  will  be 
the  i)roper  sag  at  which  to  erect  the  span  under  the  assumed 
conditions. 

Similar  expressions  can  be  derived  for  other  materials,  or 
for  the  same  materials  with  different  values  used  for  Tm, 
M,  etc. 

A  slight  change  in  the  substitutions  will  give  a  similar  set 
of  formulas  for  the  tension,  Te,  to  be  used  during  erection. 
They  contain  both  Te  and  Te*,  however,  and  so  are  not  quite 
so  easily  solved. 

It  will  be  noted  that,|  in  spite  of  the  steps  taken  to 
simplify,  the  resulting  expression  for  y®  is  in  the  form  of  a 
cubic  equation.  The  difficulty  commonly  found  in  the  solu¬ 
tion  of  this  form  has  cau.sed  most  investigators  to  turn  to 
some  graphical  method  for  representing  the  relation.  In 
doing  so,  however,  it  is  necessary  to  sacrifice  clearness  of 
derivation  and  accuracy  of  result.  In  view  of  this  it  may 
be  well  to  submit  the  following  method  for  handling  the 
type  of  cubic  equation  involved. 

The  equations  above  derived  contain  only  the  third  and 
the  first  power  of  the  unknown  and  will  always  be  of  the 
form, 

3'*  +  Ty  —  <2  =  o 
or, 

y*  —  Py  —  Q  =  o 

Only  one  positive  value  of  y  will  satisfy  either  of  these 
forms  and  this  value  may  be  easily  approximated  by  the 
method  of  inspection  and  trial.  Dividing  each  by  y  and 
transposing, 

Q/y  _  y*  =  F;  or  y*  —  Q/y  =  P. 

Taking  the  first  form  and  supposing  P  to  equal  300  and 
Q  to  equal  400,  for  example,  400/y  —  y*  =  300,  inspection 
shows  that  y  must  have  a  value  between  i  and  2,  and  a  few 
trials  will  show  that  1.33  is  close  enough.  Taking  the  second 
form  and  assuming  P  =  40  and  Q  =  2000,  y*  —  2000/y  =  40. 
Here  it  is  easily  seen  that  the  result  lies  between  10  and  20 
and  two  or  three  trials  establishes  the  value  of  13.6  as  the 
approximate  root. 

TTie  same  process  can  be  carried  out  more  rapidly  and 


accurately  on  the  ordinary  Mannheim  slide-rule,  a  single 
setting  giving  the  result.  Consider  the  example  just  given 
and  assume  the  value  of  y  to  be  known  by  inspection  to  be 
between  10  and  20.  Then  set  the  cross-hair  or  runner  over 
2  (calling  it  2000),  on  scale  D,  and  shift  the  slide  until  13, 
for  example,  on  scale  C  is  under  the  runner.  This  shows 
13*  under  the  runner  on  scale  B  and  2000/13  on  scale  D 
opposite  I  on  scale  C.  Having  13’  and  2000/13  before  one, 
it  is  easy  to  tell  whether  13'  —  2000/13  is  equal  to  40  or  not, 
and  if  not  the  slide  may  be  shifted  until  the  desired  equality 
is  attained  giving  a  result  of  13.67.  In  the  same  way,  for 
the  first  problem  given,  400/y  —  y*  =  300,  the  rule  is  set  as 
before  except  that  it  must  be  adjusted  until  (the  number  on 
D  opposite  I  on  C)  minus  (the  number  on  B  under  the 
runner)  is  equal  to  300.  If  y  is  known  to  be  between  i  and 
2,  then  400/y  must  be  roughly  300  and  y*  must  be  between 
1  and  4;  a  little  shifting  of  the  runner  shows  the  result  to 
be  1.33.  Unless  y  is  known  approximately,  so  that  the 
decimal  points  in  the  values  of  Q/y  and  y*  are  known  the 
slide-rule  will  give  several  apparent  solutions  and  so  can¬ 
not  be  relied  upon. 

As  an  illustration  of  the  entire  problem  let  us  consider  the 
following  case:  A  line  is  to  be  constructed  at  a  tempera¬ 
ture  of  80  deg.  Fahr.,  using  No.  4-0  stranded  copper,  and  a 
span  of  600  ft.  (X  =  6).  Experience  indicates  that  0.5  in. 
of  sleet,  a  maximum  wind  velocity  of  40  miles  per  hour  and 
a  minimum  temperature  of  -j-  10  deg.  Fahr.  may  be  ex¬ 
pected,  and  the  problem  is  to  determine  the  sag  to  be  used 
in  erection,  k  may  be  found  by  calculation  to  be  equal  to 
2.1.  d,  the  drop  in  temperature,  =  70.  Substituting  X  =  6, 
k  =  2.1,  and  d  —  70,  in  the  formula  for  stranded  copper, 

ye  +  6* (9.37  —  0.036  X  70  —  0  026  X  2.1*  X  6*)ye 

—  1.5  X  6*  =  O 
or, 

ye*  +  97-9  ye  —  1944  =  o 
or, 

1944/3V  —  ye’ =  97-9 

By  inspection  y^.  is  seen  to  be  about  10  ft.,  and  by  the  slide- 
rule  method  we  get  y^  =  9.92  ft. 

In  order  to  aid  in  determining  the  tensions  corresponding 
to  a  given  sag,  span  and  size  of  wire,  the  accompanying 
chart  has  been  prepared.  This  is  based  on  the  formula  for 
total  tension: 

T'  =  TS  =  x^7v/Sy  =  xhv'S/Sy  =  tt//8  X  ^*^/y 
where  ut/  is  the  weight  of  the  wire  per  unit  cross-section. 
Since  zt//8  is  a  constant  for  any  given  material,  the  variables 
are  T',  S,  x,  and  y,  and  the  logarithmic  form,  log  T'  -T 
log  y  =  constant  +  2  log  x  -(-  log  S,  may  be  plotted  as  shown. 
Following  the  dotted  lines  of  the  chart,  a  span  of  800  ft., 
with  No.  3-0  copper  cable  stretched  to  a  sag  of  8  ft.,  will 
have  a  total  tension  of  5100  lb.  To  find  the  tension  in 
pounds  per  square  inch  simply  look  for  the  total  tension  on 
a  cable  of  i  sq.  in.  cross-section,  or  of  o.i  sq.  in.  cross- 
section,  for  the  same  conditions  of  sag  and  span.  No  values 
need  be  assigned  to  the  diagonal  lines  of  the  chart  as  they 
are  simply  loci  of  constant  values  of  sag  multiplied  by 
tension,  or  of  the  square  of  the  span  multiplied  by  the  cross- 
section  of  the  conductor. 


TRAIN  RESISTANCE  AND  TONNAGE  RATING 


Bulletin  No.  59  of  the  Engineering  Experiment  Station 
at  the  University  of  Illinois,  describes  an  investigation  made 
to  determine  the  effect  of  cold  weather  upon  train  resist¬ 
ance  and  tonnage  rating  carried  out  by  Prof.  Ed¬ 
ward  C.  Schmidt  and  Mr.  F.  W.  Marquis.  In  connection 
with  the  investigation  considerable  information  was  col¬ 
lected  from  the  railroads  of  the  country  concerning  tonnage 
rating  practice.  This  has  been  summarized  and  presented  in 
tabular  form  for  reference.  Persons  desiring  copies  should 
address  the  Engineering  Experiment  Station,  Urbana,  Ill. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


ELECTRICITY  IN  THE  HOUSEHOLD. 


“Comfort  in  the  Home”  is  the  title  of  an  attractive  book¬ 
let  issued  by  the  Public  Service  Electric  Company  of  New 
Jersey.  The  attractive  cover  gives  only  a  hint  of  its  inter¬ 
esting  contents.  Full-page  illustrations,  with  the  home  set¬ 
ting  showing  the  various  household  appliances  in  actual  use, 
and  short  paragraphs  referring  to  them  make  up  the  booklet. 
It  will  be  of  interest  to  every  homemaker  who  can  use 
electricity  and  might  serve  as  a  model  to  other  central- 
station  companies  desiring  to  increase  their  day  load. 


THE  ELECTRIC  VEHICLE  AND  THE  POOR  MAN. 


Operation  of  an  electric  automobile  need  not  be  confined 
to  the  well-to-do  class  of  people,  as  too  large  a  part  of  the 
public  has  come  to  believe.  Many  electric  vehicles  are  being 
used  at  a  cost  for  charging  of  from  $5  to  $6  a  month.  If 
two  members  of  a  family  use  the  street  car  downtown  and 
back  each  day,  the  cost  of  car  fare  would  be  $6,  or  as  much 
as  the  cost  of  keeping  the  automobile.  Meanwhile  the 
street-car  passengers  miss  the  pleasure  of  morning  and 
evening  spins  over  more  attractive  streets  in  an  uncrowded 
vehicle,  besides  having  a  conveyance  handy  for  short  runs 
about  town  during  the  business  day.  The  electric  can  be 
depended  upon,  too,  to  deliver  its  passengers  on  time  for 
an  important  appointment,  whether  street  cars  or  other 
vehicles  run  or  not. 


EVERY  CENTRAL-STATION  MANAGER  HIS  OWN 
SCULPTOR. 


The  resourceful  plant  manager,  even  in  the  small  com¬ 
munity,  need  not  look  far  for  an  attractive  window  display 
if  he  will  but  use  his  ingenuity  to  adapt  to  his  purpose 
means  at  hand.  The  illustration  shows  a  display  carrying 
out  the  “Liberty-enlightening-the-world”  idea  which  is  in- 


Central-Statlon  Show  Window  at  Livingston,  Mont. 


stalled  in  the  window  of  the  Madison  River  Power  Com¬ 
pany  at  Livingston,  Mont.  This  was  exhibited  at  the  time 
of  a  recent  tungsten-lighting  campaign  and  attracted  much 
attention. 

The  female  figure,  which  stands  on  a  base  of  tungsten- 
lamp  boxes,  is  made  up  of  several  and  very  diverse  parts. 
Head  and  shoulders  are  formed  by  an  old  parlor  ornament — 


a  plaster  bust  with  a  cracked  pedestal.  A  pasteboard  band 
pierced  with  .eightpenny  nails,  and  the  whole  gilded,  serves 
as  a  passable  crown.  The  hand  which  holds  aloft  the 
lighted  tungsten  lamp  was  carved  by  Mr.  J.  E.  Findley, 
local  manager,  from  a  plaster  of  paris  blank  cast  around 
the  lamp  socket  and  fixture  tubing.  The  other  hand  is 
deftly  hidden  in  the  folds  of  the  dress  which  is  skilfully 
drapfid  over  the  box-wood  framing  that  forms  the  figure. 

Various  other  display  features  have  been  used  with  effect 
in  these  windows  from  time  to  time.  The  interior  of  the 
office  is  handsomely  fitted  up.  On  a  center  table  surrounded 
by  easy  chairs  are  kept  recent  issues  of  the  technical  and 
popular  electrical  press,  offering  a  friendly  invitation  to 
the  visitor  to  rest  and  inform  himself  on  matters  of  elec¬ 
trical  progress,  with  which  the  Livingston  company  itself 
keeps  well  abreast. 


OLD  HOUSE  WIRING  IN  BALTIMORE. 


Some  weeks  ago  the  Maryland  Public  Service  Commission 
rendered  a  decision  in  a  controversy  between  the  Consoli¬ 
dated  Gas,  Electric  Light  &  Power  Company,  of  Baltimore, 
and  the  local  wiring  contractors  over  the  right  of  the  Con¬ 
solidated  company  to  engage  in  the  wiring  and  fixture  busi¬ 
ness,  approving  the  company’s  position.  One  of  the  features 
of  the  Consolidated  company’s  plan  was  the  offer  of  a  propo¬ 
sition  to  wire  old  houses  and  accept  payment  in  monthly 
instalments.  This  feature  made  it  difficult  for  the  contrac¬ 
tors  to  compete  in  securing  this  class  of  business.  In  order, 
however,  to  promote  a  more  friendly  spirit,  the  Consolidated 
company  now  offers  to  every  member  of  the  Baltimore 
Electrical  Contractors’  Association  a  proposition  as  novel 
as  it  is  practical.  Any  contractor  who  is  a  rhember  of  the 
association  may  secure  a  contract  for  wiring  an  old  house 
under  the  same  plan  of  payment,  by  instalments,  as  the  com¬ 
pany  has  been  offering.  The  company  agrees  to  pay  over 
to  the  contractor  the  full  amount  of  the  contract,  as  soon 
as  the  work  is  done,  and  will  then  collect  the  monthly  instal¬ 
ments  from  the  consumer.  This  means  in  effect  that  all 
Baltimore  contractors  in  the  association  can  now  solicit  old 
house-wiring  business  on  the  instalment  plan,  and  thus  com¬ 
pete  with  the  company  on  an  equal  basis.  It  is  anticipated 
that  this  policy  will  do  much  to  remove  the  unfriendly  feel¬ 
ing  which  hitherto  existed  and  open  the  way  for  more 
effective  co-operation  between  the  central-station  company 
and  the  contractors. 


EXPERIMENT  IN  HOUSE  HEATING  BY 
ELECTRICITY. 


The  Hartford  (Conn.)  Electric  Light  Company  has  re¬ 
cently  been  conducting  an  experiment  in  heating  a  thirteen- 
room  frame  house  of  modern  construction  located  near  the 
outskirts  of  the  city  on  a  rather  unprotected  hillside.  The 
regular  heating  system  is  of  the  hot-water  type,  and  electric 
units  were  installed  directly  in  the  radiators  by  inserting  in 
the  bottom  circulating  pipe  an  electrical  heating  unit.  The 
radiators  in  the  hall,  parlor  and  dining-room  on  the  first 
floor  and  in  the  front  bath  and  nursery  on  the  second  floor 
were  equipped  in  this  manner,  giving  a  total  radiating  sur¬ 
face  of  351 -sq.  ft.  The  electric  units  were  arranged  for 
two  “heats,”  giving  a  total  of  7300  watts  on  the  high  heat 
and  1800  watts  on  the  low  heat,  or  21  watts  and  5.2  watts 
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per  sq.  ft.  of  radiation,  respectively,  with  switches  provided 
so  that  the  heat  could  be  turned  off  and  on  readily  as 
needed.  As  normally  operated,  the  power  was  continuously 
applied  during  the  night  at  a  low  or  high  heat,  according 
to  the  weather,  and  either  shut  off  entirely  or  operated  at 
the  low  heat  during  the  day.  In  this  way  the  house  was 
warm  in  the  morning  and  the  excessive  waste  of  heat  which 
usually  accompanies  the  morning  opening  up  of  a  coal  fur¬ 
nace  was  avoided  entirely.  The  furnace  fire  was  allowed 
to  go  out  on  April  15  and  was  not  relighted. 

The  table  reproduced  shows  wind  and  weather  and  the 
number  of  kilowatt-hours  used  each  day  to  maintain  the 
room  temperature  within  the  house  between  66  and  70 
deg.  Fahr. 

HOUSE-HEATING  DATA. 


1 

i 

1 

Date. 

OUTUOOR 

Temperature. 

High.  Low.  j  Mean. 

Wind  Velocity,  I 

Maximum. 

1 

Weather. 

Room  Temperature. 

Meter  Readings, 

8  A.M. 

Difference,  Kw-hr. 

April 

13 

58 

40  j 

49 

12 

Cloudy 

70 

No  meter  r 

ead. 

14 

48 

41 

44 

13  1 

Cloudy,  rain 

No  meter  r 

ead. 

15 

71 

42  ' 

56 

17  1 

Cloudy,  rain 

No  meter  r 

ead. 

16 

76 

53 

66 

26 

Cloudy,  rain 

No  meter  r 

ead. 

17  1 

60 

48  ' 

54 

14  i 

Cloudy,  rain 

No  meter  r 

ead. 

18 

48 

39  ' 

44 

21 

Cloudy,  rain  ' 

No  meter  rjead. 

19 

51 

37  ! 

44 

25 

Cloudy,  rain 

No  meter  nead. 

20  : 

61 

38  : 

SO 

21 

Cloudy,  clear 

327  1 

327 

21 

67 

39  ; 

53 

25  1 

Clear 

No  meter  r 

ead. 

22  , 

59 

46  i 

52 

21  ; 

Cloudy,  rain 

U 

No  meter  r 

ead. 

23 

55 

39  i 

47 

36 

Cloudy,  rain  [ 

ca 

No  meter  r 

ead. 

24 

56 

40 

48 

21 

Cloudy,  rain 

oi 

No  meter  r 

ead. 

23 

62 

44 

53 

10  i 

Cl»r 

0) 

827 

500 

26 

64 

38 

51 

17 

Cloudy 

T3 

870 

43 

27 

66 

44 

55 

24 

1  Cloudy,  rain 

0 

937 

67 

28 

56 

36 

1  46 

10 

!  Clear,  cloudy 

0 

No  meter  r 

ead. 

29 

46 

37 

1  42 

5 

!  Rain 

'  ec 

1105 

168 

30 

:  54 

37 

j  46 

8 

Clear,  cloudy 

iNo  meter  r 

ead. 

May 

1 

71 

38 

1  54 

12 

1  Clear, 

1370 

265 

2 

: 

49 

1  60 

9 

1  Cloudy 

NO 

1413 

40 

3 

■  71 

46 

58 

8 

i  Clear 

ce 

1429 

i  16 

4 

69 

45 

57 

15 

Clear 

1435 

'  6 

5 

57 

46 

52 

8 

Rainy 

c 

1462 

i  27 

6 

54 

47 

50 

12 

!  Rainy 

s 

1533 

71 

7 

64 

47 

56 

6 

Rainy 

1591 

58 

8 

51 

47 

1  49 

9 

'  Rainy 

1  ^ 

1633 

42 

9 

68 

48 

58 

12 

1  Rainy 

1701 

68 

10 

74 

47 

:  60 

26 

.  Rain,  cloudy 

!  ^ 

1745 

44 

11 

65 

53 

i  59 

:  22 

Clear 

? 

1  1759 

1  14 

12 

63 

33 

1 

14 

'  Rain 

0 

P. 

1784 

25 

13 

69 

59 

I  64 

15 

Cloudy 

£ 

1827 

i  43 

14 

66 

42 

,  54 

10 

Clear,  rain 

e 

1864 

37 

15 

67 

49 

58 

8 

Cloudy 

1  1904 

40 

16 

56 

52 

:  54 

6 

Rain 

:  1945 

'  41 

17 

70 

52 

61 

8 

Clear 

I 

■  1977 

32 

18 

75 

53 

64 

Clear 

2007 

30 

19 

77 

57 

67 

ii 

Clear 

2007 

0 

20 

66 

51 

64 

7 

Clear 

‘ 

2007 

0 

21 

87 

46 

66 

22 

Clear 

2010 

3 

22 

66 

52 

59 

6 

Cloudy 

2010 

0 

23 

68 

30 

59 

12 

Cloudy,  clear 

j 

2010 

0 

'  It  is  evident  from  the  table  that  with  an  outdoor  tem¬ 

perature  averaging  50  deg.  Fahr.  and  above  this  form  of 
heating  may  be  substituted  for  a  coal-burning  equipment 
with  a  saving  in  money,  care  and  convenience  in  places 
where  central  stations  are  ready  to  make  a  low  rate  for  this 
kind  of  load.  An  outside  temperature  averaging  50  deg.  is 
found  in  spring  and  fall  in  very  many  districts  in  this 
country,  and  in  some  districts  is  even  the  lowest  tempera¬ 
ture  experienced.  It  is  also  very  probable  that  in  summer 
in  many  districts  some  heat  of  this  kind  will  be  found  to  be 
invaluable,  since  it  is  ready  at  call  without  any  preparation. 
Moreover,  it  may  be  true  that  coal  heaters  can  be  run  in 
quite  severe  weather  at  their  normal  and  most  economical 
I  efficiency  supplemented  by  a  few  kilowatts  of  electric  heat 

I  in  the  radiator  wherever  additional  heat  is  found  necessary, 

1  inasmuch  as  this  form  of  heat  can  be  applied  without  inter- 

I  ,  fering  in  any  way  with  the  regular  operation  of  the  hot- 

j  water-heating  system. 

1 

i 

I 


Wiring  and  Illumination 


THE  REWIRING  OF  A  LARGE  WOODWORKING 
ESTABLISHMENT. 


In  pursuance  of  a  general  plan  of  reduction  in  fire  hazard, 
the  American  Lumber  Company  undertook  a  complete  re¬ 
wiring  of  its  yards  and  mills  at  Albuquerque,  N.  M.  The 
earlier  installation  consisted  mainly  of  poorly  supported 
open  wires,  indoors  and  out,  with  bad  cord  conditions,  open 
fuses,  overloads  and  wires  much  damaged  by  mechanical 
interference  in  many  instances. 

In  the  rewiring  the  machine  shop,  pipe  shop,  stable  and 
two  power  houses,  representing  a  value  of  approximately 
$100,000,  were  placed  in  complete  iron  conduit  construction, 
with  condulets,  fuses  in  steel  cabinets  and  all  cords  rein¬ 
forced.  Box  factory,  sawmill  and  sash  and  door  factory, 
with  their  auxiliary  buildings,  were  provided  with  conduit 
feeds,  steel  cabinets  for  service  and  for  all  distribution 
centers,  and  conduit  run  to  these  points.  All  “risers”  to 
points  10  ft.  above  the  floor  were  placed  in  conduit,  with 
condulet  terminals,  and  where  close  to  belting  or  passing 
to  platforms  conduit  protection  was  installed.  In  other 
portions  of  these  buildings,  representing  a  value  of  over 
$450,000  and  covering  over  four  acres,  open  knob  wiring 
was  used,  with  pendants — necessitated  by  the  high  ceilings 
— soldered  directly  to  the  circuit  wires,  but  independently 
supported. 

In  the  wet-log  sawmill  and  on  all  platforms  reinforced 
portable  cord  and  keyless  composition  sockets  were  installed. 
Circuits  are  controlled  by  switches  in  convenient  cabinets. 
All  circuit  wires  are  of  No.  12  B.  &  S.  gage.  All  feeders 
are  of  25  per  cent  excess  area.  Each  building  is  provided 
with  main  fuse  and  switch,  this  being  a  much  better  emer¬ 
gency  control  arrangement  than  dependence  on  the  power¬ 
house  switchboard,  which  might  necessitate  telephoning. 
All  main  switches  are  located  immediately  within  or  without 
the  buildings  and  are  quickly  accessible  day  or  night.  Prac¬ 
tically  all  lighting  is  done  by  incandescent  lamps,  a  few  arcs 
being  used,  however,  in  the  sash  and  door  factory. 

The  lumber  yards,  covering  twelve  acres,  six  acres  and 
two  acres  respectively  and  valued  at  $250,000,  are  pro¬ 
vided  with  accessible  main  switches  and  cutouts  in  water¬ 
proof  steel  cabinets,  the  feed  wires  to  the  circuits  being 
openwork  on  petticoated  glass  insulators  under  trams,  split 
into  the  final  circuits  in  steel  cabinets  at  cross  trams.  The 
branch  circuits  to  the  lamps  are  secured  by  conduit  risers 
with  gooseneck  above  the  trams  and  condulet  beneath  at 
the  juncture  with  the  open  wiring.  These  goosenecks  are 
spaced  at  intervals  of  about  50  ft.  They  replaced  about 
twenty  arc  lamps  on  wooden  poles,  the  maintenance  and  fire 
hazard  of  which  formerly  constituted  a  considerable  ex¬ 
pense. 

The  plant  inclosure  covers  about  a  quarter  of  a  square 
mile,  and  2300-volt  distribution  is  employed  with  step-down 
transformers  to  iio/220-volt  three-wire  distributing  circuits 
for  each  building  or  yard. 

The  total  lighting  load  is  about  370  kw.  Owing  to  the 
low  cost  of  fuel  for  steam  service,  slabs  and  dust  being  em¬ 
ployed,  all  woodworking  is  done  by  steam-driven  shafting 
from  cut-off  engine  houses,  except  that  a  50-hp,  2300-volt 
induction  motor  is  employed  to  drive  each  of  the  “hogs,” 
or  wood  shredders,  and  fans  are  used  to  force  the  product 
to  the  steam  boiler  rooms,  where  conveyors  (engine-driven) 
feed  the  furnaces  automatically.  Surplus  wood  is  blown 
several  hundred  feet  to  the  generating  station  of  the 
Albuquerque  Gas  &  Electric  Company,  which  is  located 
within  the  inclosure. 

The  improvements  in  wiring  have  cost  somewhat  more 
than  $12,000,  but  the  saving  in  insurance  alone  has  been 
$1,600  a  year.  Moreover,  there  has  been  a  great  reduction 
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in  the  maintenance  and  depreciation.  The  company  is  now 
contemplating  the  gradual  replacement  of  the  remaining 
open  wiring  of  the  sawmill  by  iron  conduit,  purely  as  a 
saving  in  maintenance,  the  wiring  being  very  difficult  to  re¬ 
pair  because  the  mill  usually  operates  continuously  night 
and  day. 

The  above-mentioned  changes  were  made  upon  the 
recommendation  of  Mr.  W.  J.  Canada,  engineer  of  the 
Rocky  Mountain  Fire  Underwriters’  Association. 


WIRING  OLD  HOUSES— 1. 


The  New-Business  Campaign  Inaugurated  by  the  Alle¬ 
gheny  County  Light  Company. — Co-opera¬ 
tion  with  Local  Electrical  Contractors. 


By  Terrell  Croft. 

On  Jan.  i,  1911,  the  Allegheny  County  Light  Company, 
which  serves  the  city  of  Pittsburgh,  Pa.,  and  the  many 
boroughs  and  towns  that  surround  it,  started  an  aggressive 
campaign  for  the  wiring  of  old  houses.  It  was  considered 
that  this  was  the  only  way  to  secure  lighting  business  in 
the  many  unwired  buildings  in  the  territory.  As  a  result 
of  the  efforts  put  forth,  approximately  1000  old  houses  have 
been  wired  at  a  recent  date. 

The  company  has  maintained  a  wiring  department  since 
1907,  but  it  is  only  within  the  last  year  that  the  wiring  of 
old  houses  has  been  promoted  through  extensive  adver¬ 
tising.  The  results  are  indicated  in  dollars  and  cents  by 
the  following  figures,  which  show  the  amounts  collected 
during  the  last  four  years  for  wiring:  1907,  $3,000;  1908, 
$4,500;  1909,  $15,000;  1910,  $30,000,.  and  for  1911  the 
amount  was  approximately  $65,000.  The  above  sums  in¬ 
clude  all  charged  work,  and  all  repairs  and  additions,  as 
well  as  the  wiring  done  under  new  contracts,  but  do  not 
include  considerable  free  work,  or  advertising  work,  or  the 
work  in  connection  with  flaming-arc  lamp  and  electric-sign 
maintenance,  which  is  handled  by  the  lamp  renewal  and 
wiring  department. 

Shortly  after  the  campaign  was  inaugurated  the  com¬ 
pany  advertised  extensively  in  the  local  daily  papers.  Half¬ 
page  advertisements  were  inserted  at  the  start,  but  so  many 
inquiries  resulted  that  it  was  impossible  to  handle  them 
properly.  A  typical  example  of  one  of  these  advertise¬ 
ments  was  reproduced  in  the  May  4  issue  of  the  Electrical 
World,  on  page  976.  Later  small  advertisements,  one  of 
which  is  reproduced  herewith  in  Fig.  i,  were  used  sparingly, 
but  these  have  been  discontinued  for  the  present.  The  last 
advertisements  stated  that  houses  would  be  wired  at  cost 
until  Oct.  I,  1911.  The  time  limit  was  specified  to  induce 
prospective  customers  to  close  promptly.  During  the  period 
that  advertisements  were  being  run  as  many  as  80  requests 
for  estimates  were  received  during  a  single  day.  Parties 
who  were  furnished  with  estimates  prior  to  Oct.  1  were 
allowed  until  Nov.  i  to  accept  them  on  the  wiring-at-cost 
basis.  The  wiring  rates  were  increased  by  about  10  per 
cent  on  Oct.  i,  but  those  who  had  received  estimates  on 
the  cost  basis  prior  to  that  time  were,  in  accordance  with 
the  agreement,  allowed  until  Nov.  i  to  acept  them. 

It  was  realized  at  the  outset  that  it  would  be  poor  policy, 
both  from  an  ethical  and  a  business  standpoint,  to  adopt 
any  plan  that  would  antagonize  the  local  electrical  con¬ 
tractors.  Hence  the  company  has  co-operated  with  the  con¬ 
tractors  wherever  possible.  Although  many  buildings  are 
wired  by  the  company’s  own  wiremen — it  has  now  thirty- 
five  men — many  jobs  have  been  sublet  to  contractors.  The 
contractors  are  paid  by  the  company  in  thirty  days,  but 
the  customer  is  permitted  to  pay  in  monthly  installments 
extending  over  a  period  of  a  year.  The  company  does  all 
soliciting  and  estimating  and  assumes  all  expense  in  con¬ 


nection  therewith,  relieving  the  contractor  of  all  costs  ex¬ 
cept  those  involved  in  actually  doing  the  work. 

In  general,  the  company  wires  only  houses  that  con¬ 
tractors  cannot  wire  with  profit  at  the  rates  at. which  the 
company  is  doing  wiring.  Inasmuch  as  the  company’s  men 
wire  old  buildings  exclusively  they  have  become  so  expert 
at  this  work  that  they  are  able  to  make  installations  that 
would  ordinarily  be  considered  impossible  of  execution. 

When  an  inquiry  is  received  requesting  an  estimate  on  the 
cost  of  wiring  an  old  building,  an  estimator  is  sent  to 
interview  the  prospective  customer.  The  estimators  are 
practical  old-building  wiremen.  They  go  over  the  work 
with  the  prospect,  making  suggestions  as  to  locations  of 
fixture  and  switch  outlets  and  do  all  that  they  can  to 
encourage  a  first-class  installation  and  one  that  is  within 
the  means  of  the  owner.  When  the  number  and  the  loca¬ 
tions  of  the  outlets  are  determined  the  estimator,  from 
notes  taken  in  the  building  under  consideration,  fills  in  a 
blank  estimate  form,  which  is  so  prepared  that  it  makes  a 


There  is  no  reason  why  the  owner  of  tlie 
house  you  desire  to  rent  cannot  have  it  wired 
for  electricity  for  you.  We  will  wire  all  old 
houses  at  cost  until  June  1,  1911.  and  will  allow 
payment  to  be  made  with  a  small  amount  down 
and  12  equal  monthly  payments  thereafter.  The 
best  work  by  first  class  workmen  will  insure 
safe,  permanent  wiring,  at  the  lowest  possible 
cost.  No  damage  will  be  done  to  ceilings,  wall 
paper  or  woodwork. 

Every  woman  desires  to  use  an  electric 
vacuum  cleaner  at  house  cleaning  time  and  the 
way  women  are  buying  electric  washing  ma¬ 
chines  indicates  that  they  will  no  longer  tolerate 
wash  day  drudgery.  Electric  light  is  cool  in 
summer  and  absolutely  safe  all  of  the  time. 

If  your  prospective  landlord  will  not  give 
you  an  opportunity  to  use  electric  light  by  hav¬ 
ing  the  house  wired  look  for  one  who  will.  Have 
him  call  898  Hiland,  wiring  department,  and 
get  an  estimate  made  of  the  cost  of  wiring  your 
house.  So  many  landlords  are  doing  this  that 
if  you  delay  longer  you  will  be  disappointed. 


435  Sixth  Avenue,  Pittsburgh. 
Highland  Building,  East  Liberty. 
West  Diamond  Street,  Allegheny. 
Masonic  Building,  Bellevue. 


PI9.  1 — Typical  Old-House- Wiring  Advertisement. 

full  record  of  the  job,  from  start  to  finish.  This  form 
provides  for  complete  information  concerning  the  general 
features  of  the  building,  including  its  location,  type  of 
construction,  character  of  wiring  to  be  employed,  number 
of  circuits,  location  of  tablet  board  and  meter,  kind  and 
length  of  service  connection,  service  entrance  and  the 
number  of  the  service  pole.  Columns  are  then  provided 
for  listing  the  individual  rooms,  height  of  ceiling,  size, 
character  of  walls,  floors  and  ceiling,  number  and  location 
of  outlets,  number  and  details  of  fixtures,  and  number  and 
kind  of  switches.  Space  is  also  provided  for  a  detailed 
description  of  the  work,  including  the  necessary  materials. 
When  the  job  is  complete,  the  wiring  foreman  enters  his 
account  of  materials  and  labor  in  another  space  set  aside 
for  the  purpose.  Provision  is  further  included  for  a  record 
of  the  permit  from  the  city  authorities  to  make  the  service 
connection,  and  lastly  a  detailed  statement  of  the  whole 
cost  of  the  job. 

The  next  step  which  the  estimator  takes  is  the  preparation 


oi  a  detailed  estimate  for  presentation  to  the  owner,  show¬ 
ing  just  what  the  company  proposes  to  do  and  exactly  how 
much  the  installation  will  cost.  These  estimates  are  type¬ 
written  in  duplicate,  one  of  which  is  mailed  to  the  customer 
and  one  kept  for  the  files.  A  sample  estimate,  in  the  form 
submitted  to  the  owner,  is  reproduced  herewith. 


the  company  does  carry  in  stock  and  can  furnish  at  a 
moderate  advance  over  cost  a  line  of  tungstoliers  for  both 
combination  and  straight  electric  service.  These  fixtures 
harmonize  well  with  the  furnishings  in  middle-class  homes 
and  have  given  excellent  satisfaction  where  a  low-priced 
fixture  of  good  appearance  meets  the  taste  or  needs  of  the 
owner. 

Sept.  7,1911.  The  installation  of  w’iring  within  the  corporate  limits 

Mr.  John  Jones, 

110  Hamilton  Street,  City. 

Dear  Sir: 

Below  we  are  submitting  an  estimate  of  the  cost  of  elec¬ 
trical  wiring  to  be  installed  at  the  above  address: 

FIRST  FtX)OR. 

Porch. — Wire  for  one  center  outlet  controlled  by  one  S.  P.  snap 
switch. 

Hall. — Wire  for  one  center  outlet  controlled  by  2-3  way  snap  switches. 

Parlor. — Wire  for  one  center  outlet  controlled  by  one  D.  P.  snap 
switch. 

Dining-Room. — Wire  for  one  center  outlet  controlled  by  one  D.  P.  snap 
switch. 

Kitchen. — Wire  for  one  center  outlet  controlled  by  one  D.  P.  snap 
switch. 

Pantry. — Wire  for  one  center  outlet  controlled  by  one  D.  P.  snap 
switch. 

Cellar. — Wire  for  one  cord  drop  controlled  by  one  S.  P.  snap  switch. 

SECOND  FLOOR. 

Hall. — Wire  for  one  center  outlet  controlled  by  2-3  way  snap  switches. 

.Small  Front  Bedroom. — Wire  for  one  center  outlet  controlled  by  one 

D.  P.  snap  switch. 

Large  Front  Bedroom. — Wire  for  one  center  outlet  controlled  by  one 
D.  P.  snap  switch. 

Back  Bedroom. — Wire  for  one  center  outlet  controlled  by  one  D.  P. 
snap  switch. 

Bath  Room. — Wire  for  one  center  outlet  controlled  by  one  D.  P.  snap 
switch. 

FOR  THE  SUM  OF  $68. 

If  this  estimate  is  satisfactory,  kindly  sign  the  attached 
form,  and  return  same  to  the  Allegheny  County  Light  Com¬ 
pany,  5929  Kirkwood  Street,  city.  The  amount  specified  on 
this  estimate  is  subject  to  your  acceptance  until  Nov.  i,  after 
which  time  all  estimates  furni.shed  at  cost  will  be  void. 

Very  truly  yours. 

Wiring  Department. 
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The  benefits  that  have  come  to  the  company  through  the 
old-building-wiring  campaign  may  be  shown  by  citing  a  few 
examples.  A  group  of  twenty  old  houses,  averaging  six 
rooms  each,  in  a  suburb  that  had  not  previously  been  served 
with  electricity,  was  recently  wired.  Gas  mains  did  not 
reach  the  group  and  the  residents  used  coal-oil  lamps.  The 
group  was  located  possibly  from  the  company’s  pole 

lines.  One  resident  made  a  request  for  an  estimate  for 
wiring  his  house.  The  estimator  explained  when  he  called 
for  an  interview  that  it  would  not  be  very  profitable  to  run 
a  pole-line  ^lile  long  to  serve  one  consumer,  while  if  it 
were  possible  to  secure  several  the  lighting  company  would 
doubtless  build  a  pole  line  to  serve  the  group.  On  this  basis 
the  wiring  estimator  canvassed  the  district  and  was  able 
to  get  twenty  householders  to  have  their  houses  wired  if 
the  company  would  extend  its  lines  to  serve  them.  Con¬ 
tracts  were  secured  for  wiring  all  of  the  twenty  houses  on 
this  basis.  The  wiring  contracts  having  been  secured,  the 
estimator  again  called  on  the  owners  with  a  contract  agent 
and  service  contracts  were  obtained. 

In  cases  where  the  foregoing  group-method  of  securing 
business  is  not  feasible  and  it  is  necessary  to  wire  a  certain 
number  of  houses  before  a  pole  line  can  profitably  be  ex¬ 
tended,  the  prospective  consumer  is  not  permitted  to  accept 
a  house-wiring  contract  until  the  company  has  secured  his 
service  contract. 

It  has  been  found  that  the  old-building  wiremen  are  ex¬ 
cellent  solicitors  for  the  installation  of  auxiliary  electrical 
apparatus.  The  men  work  in  a  house  for  several  days  and 
are  very  likely  to  become  acquainted  with  the  occupants. 
The  wiremen  often  have  opportunities  to  explain  the  con¬ 
venience  and  economies  of  energy-consuming  devices  such 
as  vacuum  cleaners,  fans,  washing  machines  and  electric 
irons.  Considerable  business  of  this  kind  has  resulted  from 
their  efforts. 

The  company  does  not  endeavor  to  sell  fixtures,  but 
usuallv  refers  customers  to  the  local  dealers.  Nevertheless 
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SECOND  FLOOR. 

Figs.  2,  3  and  4 — Wiring  of  an  Old  Frame  House. 

of  the  city  of  Pittsburgh  is  governed  by  local  or  “city”  rules 
which  differ  in  some  details  from  the  national  code  rules, 
although  in  general  the  two  sets  of  regulations  are  similar. 
In  Pittsburgh  no  wire  smaller  than  No.  12  B.  &  S.  gage  is 
permitted,  whereas  the  code  allows  the  use  of  No.  14  gage. 
Slow-burning  wire — that  is,  wire  having  an  inner  slow- 
burning  serving  and  an  outer  smooth  black  moisture-repel¬ 
ling  coating — is  permitted  for  concealed  work  in  dry  places 
where  supported  on  porcelain,  but  rubber-insulated  wire  is 
required  by  the  code  for  such  locations.  Double-pole 
switches  are  required  in  Pittsburgh  for  controlling  all  cir¬ 
cuits  to  gas-pipe  combination  outlets,  and  for  circuits  pass¬ 
ing  over  or  through  metal  ceilings.  No.  8  gage  is  the 
smallest  size  of  wire  permitted  from  the  entrance  to  the 
main  fuse  block,  even  if  the  capacity  of  the  installation  is 
such  that  a  smaller  wire  would  safely  carry  the  current. 
The  main  switch  must  be  on  the  house  side  of  the  meter 
and  not  at  the  entrance,  as  required  by  the  National  Elec¬ 
trical  Code. 

The  provision  permitting  the  use  of  slow-burning  wire 
decreases  the  cost  of  an  installation  of  knob  and  tube  work 
below  what  it  would  be  in  cities  where  rubber-insulated 
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wire  is  required.  But  the  requirement  that  double-pole 
switches  must  be  used  for  controlling  combination  gas  and 
electric  outlets  increases  the  cost  of  a  job  in  a  building 
piped  for  gas  above  what  it  would  be  where  code  rules  are 
in  force. 

As  in  all  other  communities,  two  general  classes  of  build¬ 
ings  are  encountered — frame  and  brick.  Frame  houses  are 
obviously  the  easier  to  wire  inasmuch  as  the  spaces  in  the 
outside  walls  can  be  used  for  wire  runways,  and  outlets 
can  readily  be  cut  in  the  outside  walls.  Where  outside  walls 
are  of  brick  it  is  usually  very  difficult  to  install  outlets  in 
them  without  doing  considerable  damage,  unless  the  walls 
are  furred.  But  residence  walls  in  Pittsburgh  are  seldom 
furred. 

Figs.  2,  3  and  4  show  the  section  and  plans  of  a  typical 
five-room,  old-frame  house  and,  in  general,  the  methods 
used  in  wiring  it.  Some  of  the  expedients  employed  in 
installing  the  wiring  will  be  described  in  the  following 
paragraphs.  Referring  to  Fig.  2,  the  wires  enter  at  the 
rear  of  the  kitchen  and  pass  through  the  wall  to  the  main 
fuse  block.  The  point  of  entrance  is  determined  in  any 
case  by  the  location  of  the  nearest  available  tapping-in  point 
on  the  pole  line  and  by  the  location  of  the  meter.  It  is 
always  desirable  to  locate  the  meter  as  near  the  entrance 
as  feasible,  making  the  unmetered  run  within  the  house 
very  short.  From  the  fuse-block  the  wires  pass  within  the 
wall  to  the  meter  and  thence  again  within  the  wall  to  the 
main  switch.  Leaving  the  main  switch  the  conductors  rise 
within  the  wall,  forming  the  distributing  circuit  for  the 
house. 

In  the  case  of  a  small  house,  such  as  that  shown  in  Fig.  2, 
the  total  connected  load  is  less  than  660  watts,  and  so  no 
branch  cut-outs  are  necessary.  The  one  cut-out  at  the 
point  of  entrance  serves  for  the  whole  house.  Fig.  2  indi¬ 
cates  how  the  wiring  to  the  switches  and  fixtures  is  con¬ 
cealed  within  floors,  walls  and  partitions.  It  is  seldom  that 
it  is  necessary  to  expose  any  wire  in  wiring  an  old  frame 
house.  The  spaces  within  the  walls  of  a  frame  house  are 
rarely  “blocked” — that  is,  obstructed  with  bridges  or  tim¬ 
bers  so  vertical  circuits  cannot  easily  be  run  within  them. 

Fig.  3  shows  the  locations  of  the  switches  and  fixtures 
for  the  first-floor  rooms  and  Fig.  4  indicates  the  routes  of 
the  wires  serving  the  first-floor  equipment.  Fig.  4  also 
shows  the  floor  boards  which  it  was  necessary  to  remove  to 
run  the  wiring  through  and  between  the  joists.  The  meth¬ 
ods  used  in  removing  and  replacing  floor  boards  are  de¬ 
scribed  later.  Where  floor  boards  must  be  removed  for 
quite  a  distance  in  one  continuous  line,  through  several 
rooms,  it  is  best  to  select  an  unobstructed  route  such  as  that 
through  the  doorways  in  Fig.  4.  If  a  route  is  selected  that 
passes  under  partitions  there  will  be  difficulty  in  getting  the 
boards  up  without  considerable  sawing. 

Another  installment  will  continue  the  description  of  the 
practical  features  of  wiring  installations  in  old  houses,  with 
numerous  illustrations  showing  in  great  detail  the  methods 
employed. 


SPECTACULAR  ILLUMINATION  AT  BALTIMORE 
CONVENTION. 


Effective  use  was  made  of  the  illumination  obtained  from 
the  electric  search-lamp  during  the  recent  National  Demo¬ 
cratic  Convention  in  Baltimore.  One  of  the  most  attractive 
displays  was  made  on  the  tower  of  the  Fidelity  Building, 
where  a  24-in.  projector  lantern  was  arranged  for  sending 
its  beam  in  all  horizontal  and  partly  vertical  directions 
through  vari-colored  screens.  An  electric  motor  was  used 
for  revolving  the  lanterns  to  throw  the  beam  in  all  hori¬ 
zontal  directions.  In  its  motion  through  the  horizontal 
plane  the  beam  encountered  four  “projectors,”  which  served 
to  deflect  the  beam  to  any  desired  angle  in  a  vertical  plane. 
Thus,  with  the  steady  movement  of  the  lantern  around  its 


axis  the  beam  would  frequently  be  deflected  from  a  hori¬ 
zontal  direction  through  various  vertical  angles.  By  use  of 
horizontally  revolving  color  screens  the  color  of  the  beam 
was  changed  from  red  and  green  to  orange,  to  pink  and 
yellow  and  to  white  in  rapid  succession.  One  can  easily 
appreciate  the  great  variety  and  untiring  lighting  effects 
that  were  obtained  with  the  apparatus. 


Tower  with  Electric  Search- Lamps  at  Baltimore. 


The  equipment  arrangement  was  designed  by  Mr.  Frank 
L.  Perry,  of  the  executive  staff  of  the  Fidelity  Trust  Com¬ 
pany.  Superintendent  Noah  R.  Pierson,  of  the  Fidelity 
Building,  and  Thomas  W.  Rogan,  were  in  direct  charge  of 
the  construction  and  operation  of  the  apparatus  to  produce 
the  novel  electrical  effects.  The  search-lamp  proper  was 
managed  during  the  illumination  by  Messrs.  Joseph 
Fischeffer  and  J.  C.  Denn,  of  the  Consolidated  Gas,  Electric 
Light  &  Power  Company. 


ILLUMINATION  OF  ST.  LOUIS  PUBLIC  LIBRARY. 


By  G.  T.  Hadley. 

The  new  central  building  of  the  St.  Louis  Public  Library 
is  a  substantial  structure  in  the  style  of  the  early  Italian 
renaissance,  with  three  stories,  ground  floor,  main  floor, 
second  floor  and  basement.  The  main  entrance  is  ap¬ 
proached  by  a  flight  of  steps  leading  up  to  three  large 
arches  at  the  head  of  the  outer  stairway,  and  there  is  also 
a  staff  entrance  on  the  ground  floor.  The  structure  is  of 
Maine  granite,  and  there  is  a  ridged  tile  roof  surmounting 
the  whole,  four  outer  pavilions,  and  a  flat  roof  with  parapet 
over  the  central  pavilion  in  which  is  located  the  delivery 
hall.  Between  the  windows  of  the  upper  story  on  three 
sides  are  circular  medallions,  twelve  of  which  are  carved 
with  the  signs  of  the  zodiac  and  others  with  the  seals  of 
the  city  and  library,  the  heads  of  Minerva  and  Janus,  and 
representations  of  Pegasus,  an  hour  glass,  an  owl  and  an 
eagle. 

Beneath  each  large  window  of  the  main  floor  the  trade¬ 
marks  of  the  old  printers  are  carved  upon  tablets  of  stone, 
beginning  with  Johann  Gutenberg,  Fust  and  Schoffer. 
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Fig.  2 — Delivery  Hall. 

room,  both  rooms  of  noble  proportions.  The  doorways  to 
each  are  protected  by  beautiful  bronze  grilles,  flanked  by 
high  carved  standards  of  Italian  marble  bearing  translucent 
basins  which  contain  eight  25-watt  lamps.  The  main  col¬ 
umns  in  the  stair  hall  are  surmounted  by  i6-cp  linolite 
lamps  arranged  below  the  spring  of  the  vaulting  for  the 
special  illumination  of  the  decorated  ceiling.  From  this 


Fig.  4 — Newspaper  Room. 

line;  thus  it  cannot  be  pinched  by  links  turning  on  each 
other  as  would  be  the  case  if  woven  through  the  links  of 
chain.  On  both  sides  of  the  ceiling  are  a  series  of  plaques 
fitted  into  the  ceiling  motif  and  equipped  with  frosted 
globes. 

In  the  periodical  reading  room  the  ceiling  is  a  copy  of 
the  Laurentian  Library  in  Florence,  Italy,  based  on  designs 


Fig.  3 — Room  for  Art  Collection. 

large  windows  in  the  north  wall  and  three  at  each  end 
admit  daylight.  Eight  handsome  bronze  chandeliers  with 
twenty-four  bowl  frosted  lamps  afford  direct  illumination 
by  night  and  ten  marble  floor  standards  with  bowls  con¬ 
taining  eight  25-watt  lamps  are  the  indirect  lighting  units. 
On  the  delivery  desk  illumination  is  provided  by  branch¬ 
ing  bronze  standards  equipped  with  frosted  globes.  In  the 
reference  room  on  the  left  of  the  delivery  hall  general 
illumination  is  secured  through  sixteen  fixtures  suspended 
from  the  beam  ceiling,  each  fixture  having  six  lamps  with 
frosted  globes. 

In  the  art  collection  room  the  decorations  are  adapted 
from  the  church  of  La  Badia  in  Florence,  Italy.  Six  mag¬ 
nificent  bronze  chandeliers  of  the  new  chain  and  rigid  circle 
type  are  suspended  from  the  ceiling.  Each  fixture  has 
twelve  lamps  with  frosted  bowls.  The  wiring  is  tied 
to  every  other  link  by  threads  so  as  to  be  in  a  straight 


main  hall  broad  flights  of  stairs  lead  right  and  left  to  the 
floor  above. 

Through  a  carved  marble  doorway  one  passes  north  into 
delivery  hall,  a  magnificent  rom  which  occupies  the  en¬ 
tire  area  of  the  center  pavilion  and  extends  upward  two 
stories.  The  walls  and  floor  of  this  hall  are  of  Tennessee 
marble,  hone-finished  and  are  a  subdued  dove-color.  Five 


Fig.  1 — St.  Louis  Library. 


These  old  trade-marks  represent  important  historical  trade 
truths  and  illustrate  the  progress  and  gradual  evolution  of 
the  art  of  printing,  as  each  trade-mark  stands  for  a  man 
who  advanced  printing.  All  the  carving  of  these  thirty 
tablets  as  well  as  the  inscription  of  the  great  literary  names 
was  done  with  chisels  operated  by  means  of  compressed 
air,  power  for  which  was  furnished  by  an  electric  motor. 
Above  the  arched  doorways  on  the  main  pediment  four 
fine  busts  of  Homer,  Dante,  Virgil  and  Shakespeare  are 
carved  within  wreaths  over  spandrels.  On  the  beveled 
jambs  of  the  three  arches  are  small  panels  on  which  are 
carved  in  relief  figures  of  the  nine  Muses  and  the  three 
Graces. 


A  prime  consideration  in  a  library  building  is  the  il¬ 
lumination.  The  distinctive  features  of  library  illumina¬ 
tion  are:  First,  sufficient  illumination  on  the  reading  tables 
and  the  bookshelves  to  meet  the  demands  of  a  large  class 
of  readers  of  various  ages  and  varying  conditions  of  eye¬ 
sight  ;  second,  low  intrinsic  brightness  of  light  without 
glare;  third,  sufficient  illumination  for  the  library  staff  to 
oversee  the  entire  floor;  fourth,  sufficient  illumination  to 
provide  a  moderate  reading  light  in  all  parts  of  the  room; 
fifth,  economy  of  operation,  simplicity  of  construction  and 
convenience ;  sixth,  esthetic  design  of  fixtures  and  at¬ 
tractive  appearance  of  the  reading  rooms  at  night. 

Passing  through  the  bronzed  grill  gates  of  the  main  en¬ 
trance,  one  comes  into  the  outer  lobby  with  vaulted  mosaic 
ceiling,  which  opens  directly  into  a  large  rectangular  hall 
with  marble  walls,  columns  and  floor.  Here  the  ceiling  is 
decorated  in  color.  On  the  left  of  entrance  hall  is  the  art 
collection  room  and  on  the  right  the  periodical  reading 
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by  Michael  Angelo.  There  are  ten  ceiling  fixtures  similar 
to  those  in  the  art  room.  The  tables  in  the  reading  room 
are  supplied  with  standard  fixtures,  each  containing  two 
tungsten  lamps  so  arranged  and  concealed  that  a  soft,  dif¬ 
fused  light  is  provided,  uniformly  distributed  over  every 
square  inch  of  working  surface  in  the  space  allotted  to  the 
fixture. 

The  news  room  has  standard  fixtures  for  indirect-light- 


Fig.  S— Main  Hall. 


ing  and  direct-lighting  units  over  the  inclined  paper  racks. 
The  indirect  system  is  used  in  the  applied  science  room 
and  largely  in  the  other  rooms  of  the  building  with  local 
lamps  wherever  necessary.  The  stack  room  is  seven  stories 
high  and  is  equipped  with  eight  push-button  lifts,  or  elec¬ 
tric  dumb  waiters  of  the  Burdett-Rowntree  system.  Drop 
lamps  are  used  in  front  of  each  stack,  but  an  entire  series 
of  lamps  may  be  instantly  lighted  by  pressing  a  button  on 
the  local  switchboard. 

The  Union  Electric  Light  &  Power  Company,  of  St. 
Louis,  furnishes  the  new  library  building  with  light  and 
motor  service,  165,000  kw-hr.  per  year,  varying  from  12,300 
kw-hr.  in  July  to  15,000  kw-hr.  in  January.  The  connected 
load  is  90  kw  for  light  and  74  kw  for  motor  service. 


RECENT  TELEPHONE  PATENTS. 


AUTOMATIC  SYSTEMS. 

With  many  of  the  automatic  systems  the  knocking  down 
or  disconnection  of  an  existing  connection  follows  simul¬ 
taneous  grounding  of  both  sides  of  the  calling  line.  The 
contacts  are  usually  arranged  so  that  this  occurs  with  each 
depression  of  the  hook  lever.  Again,  automatic  systems 
must  have  a  busy  control  of  some  kind  so  that  if  a  line  be 
busy  no  other  line  may  be  inadvertently  connected  to  it. 
It  will  therefore  be  appreciated  at  once  that  modifications 
must  be  made  if  party  lines  are  to  be  used,  as  connections 
would  be  unreliable  owing  to  other  than  the  talking  station 
on  the  line  having  caused  the  hook  lever  to  knock  down  an 
existing  connection.  Moreover,  the  usual  busy  control 
would  prevent  any  station  calling  to  another  one  on  its 
own  line.  Mr.  G.  Deakin,  of  Berkeley,  Cal.,  had  these 
features  in  mind  in  the  arrangement  of  his  automatic  sys¬ 
tem  recently  patented.  In  his  system  the  disconnection  or 
knock-down  apparatus  is  so  arranged  that  it  responds  only 
when  the  line  is  left  clear  after  the  dual  grounding.  Thus 
if  there  is  a  telephone  in  use  the  line  is  not  clear  and  no 


other  station  can  effect  a  disconnection.  The  busy  difficulty 
is  met  by  arranging  as  many  different  classes  of  connectors 
as  there  are  stations  on  any  one  line.  Thus  any  connector 
can  select  a  station  of  a  class  different  from  its  own,  and 
reverting  calls — that  is,  calls  to  one’s  own  line — become 
possible.  There  is  another  good  feature  in  this  arrange¬ 
ment:  As  each  connector  only  calls  stations  of  one  kind 
or  code,  it  always  requires  the  same  kind  of  ringing  current. 
The  ringing  current  supply  may  therefore  be  permanent  to 
each  connector. 

The  semi-automatic  exchange  is  the  subject  of  a  patent 
granted  to  Mr.  E.  E.  Clement,  of  Washington,  D.  C.  Ac¬ 
cording  to  his  system,  the  subscriber  has  the  usual  common- 
battery  telephone  set.  This  signals  an  operator  at  an  in¬ 
termediate  station,  who  learns  the  connection  wanted  and 
obtains  it  by  operating  distant  automatic  apparatus. 

COMMON-BATTERY  SYSTEM. 

In  the  common-battery  circuit  system  described  in  a 
patent  issued  to  Mr.  H.  P.  Claussen  the  multiple  jack  cir¬ 
cuits  are  three-wire  and  the  cord  circuits  are  two-wire. 
The  line  relay  is  connected  between  two  springs  of  the  jack 
in  such  a  way  that  the  plug  short-circuits  it  and  thus  pre¬ 
vents  its  operation  and  the  display  of  the  line  lamp.  This 


circuit  is  shown  in  Fig.  i,  the  tip  of  the  plug  registering 
with  both  jack  springs.  This  patent  has  been  assigned  to 
the  Stromberg-Carlson  Telephone  Manufacturing  Com¬ 
pany. 


Letter  to  the  Editors 

OIL  ENGINES  FOR  IRRIGATION  SERVICE. 


To  the  Editors  of  Electrical  World: 

Sirs: — In  the  issue  of  the  Electrical  World  dated  June  8 
there  appeared  an  interesting  article  entitled:  “Electric 
Irrigation  Pumping  in  Southern  California.”  After  con¬ 
demning  steam  plant  for  irrigation  purposes  on  account  of 
the  “constant  attendance  required”  the  writer  stated  that 
“another  reason  why  electricity  is  driving  out  the  distillate 
engine  in  this  service  is  found  in  the  skilled  attention  which 
internal  combustion  equipment  demands  as  the  price  of  any¬ 
thing  like  reliable  service.”  This  statement  seems  remark¬ 
able  in  view  of  the  proved  worth  of  the  internal  combustion 
engine  of  the  Diesel  type.  I  am,  of  course,  aware  that  with 
the  ordinary  type  of  roughly  made  gas  motor,  troubles  are 
not  entirely  unknown,  yet  with  regard  to  a  carefully  con¬ 
structed  real  combustion  engine  in  which  first-cost  is  placed 
second  to  reliable  service,  the  case  is  quite  different.  Had 
the  comments  been  confined  to  the  “common  or  garden”  gas 
engine  they  would  have  been  more  convincing,  but  they  are 
not  properly  applicable  to  the  Diesel  oil  engine  which  is 
not  of  the  explosion  type. 

London,  Eng.  E.  Owen. 


no 


ELECTRICAL  WORLD. 


VoL.  6o,  No.  2. 


Digest  of  Current  Electrical  Literature 

ABSTRACTS  OF  THE  IMPORTANT  ARTICLES  APPEARING  IN  THE  ELECTRICAL  PERIODICAL  PRESS  OF  THE  WORLD 


Generators,  Motors  and  Transformers. 

Single-Phase  Railway  Motor. — In  an  account  of  this 
year’s  convention  of  the  British  Institution  of  Electrical 
Engineers  mention  is  made  of  a  single-phase  railway  motor 
of  J.  S.  Nicholson  and  B.  P.  Haigh.  The  motor  is  fitted 
with  pole-changing  windings  and  can  be  worked  as  a  repul¬ 
sion  motor  with  either  eight  or  four  poles,  according  to  the 
speed  required.  Up  to  half  speed  (500  r.p.m.)  the  eight- 
pole  connections  are  employed,  while  for  higher  speeds  the 
windings  are  changed  over  to  four  poles,  and  the  field  mag¬ 
netism  is  obtained  by  passing  a  magnetizing  current  through 
the  armature.  It  was  pointed  out  that  as  a  repulsion  motor 
works  best  when  running  at  a  speed  close  to  synchronous 
value,  the  use  of  a  pole-changing  winding  allows  of  the  best 
results  being  obtained  over  a  wider  range  of  speed  than 
usual,  as  two  synchronous  speeds  are  available.  The  action 
of  the  pole-changing  motor  when  running  at  full  speed  is 
similar  to  that  of  other  “compensated  repulsion’’  motors, 
thus  the  power-factor  approximates  unity,  and  the  motor 
may  be  used  with  shunt  connections,  in  which  case  regen¬ 
erative  braking  may  be  employed.  It  was  suggested  that 
the  motor  is  suitable  not  only  for  multiple-unit  trains  on 
account  of  its  high  acceleration,  but  also  for  locomotives 
handling  high-speed  passenger  traffic  by  day  and  heavy 
freight  trains  by  night.  The  method  of  changing  the  num¬ 
ber  of  poles  involves  the  use  of  switches,  but  as  each  trans¬ 
former  tapping  gives  two  speed  ranges  instead  of  one,  the 
total  number  of  contactors  is  not  greater  than  usual. — 
London  Electrician,  June  21,  1912. 

Lamps  and  Lighting. 

Elamc-Arc  Lamp. — An  illustrated  description  of  a 


Fig.  1 — Sections  Showing  General  Arrangement  of  Lamp  and 
Regulating  Mechanism. 

flame-arc  lamp  of  German  make.  It  is  illustrated  in 
h'ig.  I.  the  diagram  on  the  left  being  a  section  through 
the  plane  of  electrodes  showing  the  general  arrangement 
of  the  lamp,  while  the  diagram  on  the  right  is  a  section 
showing  the  regulating  mechanism.  The  electrodes  pass 


to  the  economizer  through  the  plates  b  b,  which  are  screwed 
on  to  the  insulating  base  of  the  case,  and  a  practically 
frictionless  passage  is  obtained  without  the  necessity  for 
cleansing.  The  electrode  holders  hang  from  the  cross- 
arm  t,  on  which  they  travel  laterally  to  allow  for  the  slope 
of  the  girder  by  means  of  rollers.  No  blow-out  magnet 
is  employed,  and  there  are  no  working  parts  exposed  to  , 
the  heat  of  the  arc.  The  regulating  mechanism  in  the 
head  of  the  lamp  is  better  seen  in  the  right-hand  section. 

It  consists  essentially  of  a  chain  wheel  and  a  regulating 
solenoid  with  its  movable  core  fitted  with  a  dashpot.  The 
feeding  of  the  electrodes  is  effected  in  a  simple  manner 
by  a  lever  and  clutch  arrangement  acting  on  the  chain 
wheel.  An  important  feature  of  the  lamp  is  that  the 
electrodes  touch  one  another  when  the  lamp  is  not  in 
circuit  and  do  not  have  to  be  brought  together  by  a  special 
striking  mechanism.  The  mechanism  is  entirely  without 
clockwork.  A  dioptric  inner  globe  and  a  well-ventilated 
outer  globe  are  fitted. — London  Elec.  Eng’ing,  June  6, 
1912. 

Heterochromatic  Photometry. — H.  E.  Ives. — An  ab¬ 
stract  of  an  American  Physical  Society  paper  on  the 
addition  of  luminosities  of  different  colors.  The  most 
satisfactory  test  consists  in  the  measurement  of  the  dis¬ 
persed  light  of  a  source  color  by  color  against  the  un¬ 
dispersed  light.  The  sum  of  the  brightness  of  the  colors 
should  equal  the  brightness  of  the  undispersed  light.  A 
special  slit  on  the  spectrometer  made  it  possible  to  obtain 
successively  adjacent  portions  of  the  spectrum  to  be 
measured  against  the  “white”  comparison  standard  by  the 
flicker  method.  At  the  end  of  the  measurements  the  slit 
was  opened  until  the  whole  spectrum  fell  upon  the  eye 
slit,  when  both  sides  of  the  photometric  field  appeared  of 
the  same  color  and  a  photometric  match  could  be  obtained 
by  all  methods  of  photometry  with  necessarily  identical 
results.  The  experiment  was  carried  out  at  an  illumina¬ 
tion  of  300  units,  photometric  field  2  deg.  in  diameter, 
with  bright  surroundings.  The  result  proved  the  physical 
and  arithmetical  summations  to  be  identical.  It  follows 
that  the  flicker  photometer  is  an  instrument  which  under 
proper  conditions  offers  a  practical  solution  of  the  prob¬ 
lem  of  heterochromatic  photometry.  There  remains  only 
to  be  determined  the  luminosity  curve  of  the  normal  eye, 
by  measurements  on  numerous  individuals,  in  order  that 
standard  conditions  for  the  photometry  of  different  colored 
lights  may  be  specified  and  made  the  subject  of  legislation. 
— Phys.  Review,  May,  1912. 

Selenium  Cell  and  Photometry. — A.  H.  Pfund. — An  ac¬ 
count  of  an  experimental  investigation  which  shows  that 
the  selenium  cell,  when  used  as  a  photometer,  will  yield 
accurate  results  when  the  following  conditions  are  ful¬ 
filled:  (a)  Monochromatic  light  must  be  used;  (b)  an 
accurate  sensibility  curve  must  have  been  established ; 
(c)  exposures  to  light  must  be  made  automatically  and 
must  be  of  short  duration.  Talbot’s  law  holds  (within 
the  limits  of  accuracy  of  measurement)  throughout  the 
visible  spectrum.  The  range  of  frequencies  covered  was 
from  10  to  60  interruptions  per  second.  For  moderate 
intensities  of  illumination  and  for  a  range  of  intensities 
of  I  to  18.  the  relation  between  the  incident  energy  E 
and  the  galvanometer  deflection  P  is  represented  by  the 
expression  D  =  KE^.  As  a  consequence  of  determining 
the  various  values  assumed  by  b,  it  is  found  that  with  a 
wave-length  of  from  450  to  650  [Xfi  the  deflections  are  pro¬ 
portional,  approximately,  to  the  square  root  of  the  energy, 
while  from  700  ijl[jl  to  830  [xijl  the  deflections  are  directly  pro¬ 
portional  to  the  energy.  As  a  consequence  of  the  varia- 
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tions  of  b  with  the  wave-length  the  form  of  the  sensibility 
curve  varies  with  the  absolute  intensity  of  illumination. 
Under  very  faint  illumination  the  selenium  cell  is  most 
sensitive  toward  yellowish-green  light,  while  under  intense 
illumination  the  cell  is  by  far  the  most  sensitive  toward 
red  light. — Phys.  Review,  May,  1912. 

Generation,  Transmission  and  Distribution. 

Economy  of  Water-Power  Electric  Stations. — R.  Rinkel. 
— A  long  paper  with  tables  and  diagrams  on  the  economy  of 
hydroelectric  stations.  The  commercial  success  of  a  gener¬ 
ating  plant  depends  on  four  factors,  namely,  the  specific  first 
cost  in  dollars  per  kw,  the  load-factor  in  useful  kw-hr, 
per  kw,  the  receipts  per  kw-hr.,  and  the  expense  per  kw-hr. 
The  interrelation  between  the  four  factors  is  rather  com¬ 
plicated.  For  instance^  a  generating  plant  the  specific  first 
cost  of  which  is  high  may  be  more  successful  commercially 
than  a  plant  with  a  low  specific  first  cost,  if  the  load-factor 
of  the  former  is  much  higher  than  that  of  the  latter.  For 
this  reason  the  ratio  of  the  specific  first  cost  to  load  factor 
or  what  is  the  same,  the  ratio  of  first  cost  in  dollars  to  the 
number  of  useful  kw-hr.  (not  kw)  is  important  and  is  made 
the  abscissa  in  the  various  diagrams.  Some  conclusions  are 
drawn  from  the  results  of  existing  central  stations  and  a 
diagram  is  given  which  permits  a  rapid  determination  of 
the  conditions  under  which  steam  is  cheaper  than  water 
power.  Under  the  conditions  existing  in  Germany  the 
author  believes  that  for  the  electrification  of  trunk  railways 
steam  plants  will  be  at  least  as  economical  as  water-power 
plants,  where  there  is  an  opportunity  to  sell  energy  for 
lighting  and  for  motor  service  to  a  reasonable  extent. 
Only  in  case  the  load-curve  can  be  fully  equalized  by  using 
energy  for  electrochemical  purposes  at  times  of  low  load  is 
water  power  able  to  afford  a  better  financial  result. — Elek. 
Zeit.,  June  20,  1912. 

Power  Plant. — In  an  account  of  this  year’s  convention  of 
the  (British)  Institution  of  Electrical  Engineers  mention  is 
made  of  a  visit  to  the  plant  of  the  Clyde  Valley  Electrical 
Power  Company.  Its  main  feature  is  the  long  pipe  line  for 
obtaining  circulating  water  from  the  river,  the  return  flow 
of  water  being  utilized  to  drive  a  turbine  on  the  same  shaft 
as  the  electric  motor  driving  the  circulating  pump;  in  this 
way  40  per  cent  of  the  energy  is  recovered.  The  present 
plant  installed  consists  of  two  2500  kw  and  two  5000  kw 
steam  turbo-alternators,  and  it  has  been  decided  to  install  an 
additional  5000-kw  set. — London  Electrician,  June  21,  1912. 

Traction. 

Hamburg. — W.  Mattersdorff. — A  continuation  of  his  de¬ 
tailed  illustrated  description  of  the  Hamburg  elevated  rail¬ 
road.  In  the  present  installment  the  two  substations  are 
described.  Each  contains  three  cascade  converters,  each 
rated  at  1000  kw,  transforming  three-phase  currents  of  3  x 
6000  volts  to  direct  current  of  800  volts,  two  Pirani 
machines  and  a  1258-amp-hr.  storage  battery  of  86  cells  for 
making  the  load  curve  practically  uniform.  Details  are 
given  of  the  construction  of  the  third  rail  with  the  under 
running  contact  shoe.  The  paper  is  to  be  concluded. — Elek. 
Zcit.,  June  20,  1912. 

Railless  Traction. — W.  A.  T.  Muller. — An  illustrated  de¬ 
scription  of  the  railless  omnibus  road  from  Berlin  to  Steg- 
litz,  energy  being  delivered  by  a  double  trolley.  The  omni¬ 
bus  weighs  3000  kg  (6600  lb.)  and  has  20  seats.  It  is  in 
charge  of  a  motorman  without  a  conductor.  The  entrance 
is  at  the  front  next  to  the  seat  of  the  motorman. — Elek. 
Zcit.,  June  20,  1912. 

Installations,  Systems  and  Appliances. 

Auto^onvertcr  for  Balancing  Three-Wire  Systems. — An 
illustrated  article  on  the  use  of  the  “C.  M.  B.”  auto-con¬ 
verter  as  a  balancer  on  three-wire  systems  (Fig.  2).  The 
armature  of  such  a  machine  may  be  considered  to  be  divided 
into  two  parts  along  a  plane  which  passes  through  the 
short-circuited  brushes,  and  is  parallel  to  the  axis  of  the 
armature  shaft.  The  part  between  the  plane  passing 


through  the  short-circuited  brushes  and  the  positive  main 
brush  may  be  considered  the  motor  part  of  the  armature, 
and  the  part  between  the  plane  passing  through  the  short- 
circuited  brushes  and  the  negative  main  brush  may  be  con¬ 
sidered  the  generator  part  of  the  armature.  The  potential 
difference  induced  in  the  generator  part  of  the  armature, 
that  is,  between  the  negative  main  brush  and  the  short- 
circuited  brushes,  is  proportional  to  the  number  of  con¬ 
ductors  lying  on  the  armature  between  the  negative  main 
brush  and  the  plane  passing  the  short-circuited  brushes  and 


Fig.  2 — CouplIng-up  Diagram  of  Balancer. 


also  the  quantity  of  magnetic  flux  passing  through  the  sur¬ 
face  of  the  armature  from  the  generator  poles  between  the 
negative  main  brush  and  the  plane  passing  through  the 
short-circuited  brushes.  Similarly,  the  potential  difference 
generated  in  the  motor  part  of  the  armature,  that  is,  between 
the  plane  passing  through  the  short-circuited  brushes  and 
the  positive  main  brush,  is  proportional  to  the  number  of 
conductors  on  the  armature  surface  between  that  plane  and 
the  positive  main  brush,  and  also  to  the  quantity  of  mag¬ 
netism  of  magnetic  flux  passing  through  the  armature  sur¬ 
face  from  the  motor  poles  between  that  plane  and  the  posi¬ 
tive  main  brush.  In  order,  therefore,  to  vary  the  secondary 
potential  difference  between  the  negative  main  brush  and 
the  short-circuited  brushes,  without  altering  the  position  of 
the  short-circuited  brushes  on  the  commutator,  it  will  be 
necessary  to  alter  the  relative  values  of  the  magnetic  flux 
passing  the  surface  of  the  armature  on  either  side  of  the 
plane  passing  through  the  short-circuited  brushes.  This  is 
conveniently  done  by  dividing  each  of  the  poles  into  two 
distinct  parts,  and  providing  each  part  with  independent 
windings,  the  magnetomotive  force  of  which  can  be 
adjusted  independently,  either  automatically  or  otherwise, 
■to  give  the  required  value  of  magnetic  flux  on  each  side  of 
the  aforesaid  plane.  It  is,  however,  useless  to  alter  the 
relative  values  of  magnetic  flux  on  either  side  of  the  afore¬ 
said  plane  in  order  to  vary  the  secondary  potential  differ¬ 
ence  unless  a  machine  of  this  type  is  provided  with  a  ring 
armature,  because  although  the  relative  quantities  of  mag¬ 
netism  on  either  side  of  the  aforesaid  plane  would  be 
changed,  this  could  have  no  effect  on  the  value  of  this 
secondary  potential  difference.  If  in  a  machine  constructed 
in  accordance  with  these  principles  the  current  in  the  motor 
portion  of  the  armature  is  not  exactly  equal  and  opposite 
to  that  in  the  generator  portion,  a  circulating  current  will 
be  provided  between  the  short-circuited  brushes.  Owing  to 
the  losses  in  the  machine  the  motor  current  is  larger  than 
the  generator  current,  and  the  resultant  magnetomotive 
force  when  superimposed  on  the  field  system  opposes  the 
magnetomotive  force  of  the  motor  pole  and  helps  the  mag¬ 
netomotive  force  of  the  generator  pole  on  one  side  of  the 
main  brushes,  while  the  opposite  effects  take  place  on  the 
motor  and  generator  pole  on  the  other  side  of  the  main 
brushes;  hence  that  short-circuited  brush  which  is  on  the 
side  where  the  magnetomotive  force  of  the  generator  pole 
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has  been  augmented  will  pick  up  a  higher  potential  than  the 
other  short-circuited  brush,  causing  a  circulating  current  to 
be  produced  between  the  short-circuited  brushes.  This 
circulating  current  would  be  objectionable  and  is  therefore 
controlled  in  the  following  way.  Assuming  the  lower  por¬ 
tion  to  be  running  as  a  generator,  the  generator  poles  are 
provided  with  a  series  winding  connected  in  series  with  the 
short-circuited  brushes,  the  connection  to  the  middle  wire 
being  made  at  a  point  mid-way  between  the  series  winding. 

1  f  there  is  a  circulating  current  between  the  short-circuited 
brushes  the  magnetomotive  force  on  one  generator  pole  will 
be  decreased  by  one  series  coil,  while  the  magnetomotive 
force  on  the  other  generator  pole  is  increased  by  another 
similar  coil,  thus  constituting  a  differential  action  which 
will  tend,  if  these  coils  are  properly  connected  up,  to  prevent 
the  effects  of  the  resultant  armature  reaction,  and  thereby 
reduce  the  circulating  current  to  any  desired  value.  At  the 
same  time  the  middle-wire  current  flowing  out  of  the 
short-circuited  brushes  passes  through  these  coils  in  such 
a  manner  as  to  increase  the  strength  of  the  generator  field 
as  a  whole,  thus  keeping  the  voltage  constant.  Two  such 
auto-converters  have  been  installed  for  the  Calcutta  Supply 
Corporation.  They  deal  with  an  out-of-balance  load  of 
6o  kw  on  either  side  of  the  middle  wire,  the  voltage  of  the 
outers  varying  from  460  to  580  volts.  The  machines  balance 
the  voltage  to  within  i  per  cent  of  the  mean  value  on  either 
side  of  the  middle  wire  at  all  voltages  between  460  and 
580. — London  Electrician,  June  21,  1912. 

Rates  of  Poplar  Electricity  Supply. — A  review  of  progress 
made  in  the  electricity  supply  of  the  Bureau  of  Poplar.  In 
1906-7  the  number  of  kw-hr.  sold  was  4,200,000,  of  which 
2,400,000  was  sold  for  industrial  purposes.  In  1911-12  the 
kw-hr.  sold  totaled  9,600,000,  of  which  7,400,000  was  for  in¬ 
dustrial  purposes.  The  total  cost  of  production,  excluding 
capital  charges  was  reduced  from  1.82  cents  per  kw-hr.  in 
1907  to  1.42  cents  in  1911.  Considerable  details  are  given  on 
the  rates  employed.  As  regards  motor  service,  the  charges  are 
based  on  $20  per  kilowatt  of  maximum  demand  and  i  cent 
per  kw-hr.,  the  latter  item  being  subject  to  2V2,  5  or  10  per 
cent  discount  in  the  case  of  large  consumptions.  The  maxi¬ 
mum  total  charge  is  fixed  at  3  cents  per  kw-hr.,  with  a 
minimum  revenue  of  $8.33  per  year.  Maximum-demand  in¬ 
dicators  are  not  usually  installed,  but  the  maximum  load 
is  assessed,  according  to  running  conditions,  at  from  50 
to  70  per  cent  of  the  connected  load.  In  the  case  of 
domestic  supply  a  very  progressive  policy  is  being  fol¬ 
lowed.  The  system  of  charging  is  based  on  a  fixed  annual 
charge  of  $20  per  kilowatt  for  lamps  installed  in  what 
may  be  termed  living  rooms,  $5  per  kilowatt  for  bedroom 
and  “occasional”  lighting,  and  $5  per  “set”  for  cooking 
apparatus,  together  with  i  cent  per  kw-hr.  for  all  energy 
consumed.  There  is  also  a  further  fixed  charge  to  cover 
capital  charges  on  the  service,  meter  and  wiring  (which  is 
usually  supplied  by  the  electricity  department)  ;  this  charge 
is  12.5  per  cent  on  the  actual  cost  of  the  service  meter 
and  wiring,  including  switches  and  ceiling  rosettes,  but  not 
lamps  and  fittings.  It  might  be  thought  that  the  above  rate 
would  confuse  the  consumer,  but  in  practice  this  is  not  the 
case.  What  happens  usually  is  that  the  electricity  depart¬ 
ment  approaches  a  consumer  considering  the  question  of 
electric  light  by  ascertaining  what  his  existing  gas  bill  is. 
It  then  guarantees  that  with  electric  lamps  giving  equal 
candle-power  his  bill  should  not  exceed  a  certain  amount, 
which  is,  in  most  cases,  materially  less  than  the  existing 
gas  bill.  The  above  system  of  charging  lends  itself  very 
well  to  this  method,  for  the  greater  proportion  of  the 
charge  can  be  calculated  beforehand,  and  any  unusual  con¬ 
sumption  is,  of  course,  reckoned  at  i  cent  per  kw-hr., 
thereby  effecting  to  only  a  small  degree  the  total  cost. — 
London  Electrician,  June  14,  1912. 

Cooking  Load. — F.  M.  Long. — A  paper  read  before  the 
(British)  Municipal  Electrical  Association.  The  author 
first  discusses  the  character  of  the  load  provided  by  cooking 


apparatus  and  the  cost  of  this  load  to  the  central  station, 
both  as  regards  running  expenses  and  capital  charges.  The 
questions  of  hot-water  supply  and  the  charges  that  should 
be  made  for  energy  are  also  dealt  with. — London  Elec¬ 
trician,  June  21,  1912. 

Electric  Cooking  Apparatus. — H.  H.  Holmes. — A  (Brit¬ 
ish)  Municipal  Electrical  Association  paper  in  which  the 
author  discusses  what  should  be  the  size,  output  and  design 
of  electric  cooking  apparatus  for  domestic  and  commercial 
use.  Valuable  data  are  also  given  as  regards  consumption 
of  energy,  comparative  cost,  etc. — London  Electrician,  June 
21,  1912. 

Organization  in  Electrical  Undertakings. — C.  M.  Shaw. 
— A  (British)  Municipal  Electrical  Association  paper.  The 
author  deals  with  the  need  for  a  proper  organization  of  the 
staff  in  an  electricity  undertaking,  the  scheme  including  a 
chief  engineer  as  responsible  head,  assisted  by  departmental 
managers  on  both  the  engineering  and  commercial  sides.’ 
The  methods  of  carrying  out  the  work  of  an  undertaking 
organized  in  this  way  are  also  described. — London  Elec¬ 
trician,  June  21,  1912. 

Reliability  and  Continuity  of  Supply. — F.  Ayton. — A 
paper  read  before  the  (British)  Municipal  Electrical  Asso¬ 
ciation.  The  author  suggests  a  few  precautions,  attention 
to  which  would  prevent  some  interruptions  to  supply  and 
add  to  the  reliability  of  both  the  steam  and  the  electrical 
plant. — London  Electrician,  June  21,  1912. 

Electrophysics  and  Magnetism. 

Ions  from  Hot  Salts. — O.  W.  Richardson. — An  abstract 
of  an  American  Physical  Society  paper.  The  first  part  of 
this  paper  deals  with  further  measurements  of  the  specific 
charge  c/m  of  the  ions  from  salts.  The  principal  object  of 
the  investigation  has  been  the  determination  of  the  nature 
of  the  negative  ions  which  are  emitted  at  low  temperatures. 
Experiments  have  been  made  on  Cdl„  Bal^,  Sri,,  Cal,, 
FejClg  and  MnClj.  The  negative  thermionic  currents  from 
the  iodides  of  the  alkaline  earth  metals  are  surprisingly 
large,  and  apparently  larger  at  low  temperatures  than  those 
given  by  the  corresponding  oxides.  Heavy  negative  ions 
from  all  these  substances  have  been  detected,  but  as  a  rule 
they  are  mixed  with  an  excess  of  electrons.  In  the  case  of 
these  substances  the  electric  atomic  weight  of  the  heavy 
ions  is  in  good  agreement  with  the  view  that  the  ions  are 
atoms  of  iodine  carrying  a  single  electronic  charge  (or,  of 
course,  molecules  carrying  two  charges).  The  proportion 
of  heavy  ions  to  electrons  is  greatest  when  the  salts  are  first 
heated  and  falls  off  with  lapse  of  time.  The  proportion  of 
heavy  ions  to  electrons  also  diminishes  as  the  temperature 
is  raised,  independently  of  the  time  effect.  Generally  speak¬ 
ing,  the  large  negative  emission  which  has  been  observed  is 
not  accompanied  by  any  appreciable  positive  emission.  The 
second  part  of  the  paper  is  devoted  to  a  brief  discussion  of 
the  time  changes  which  the  ionization  from  heated  salts 
exhibits.  Some  hypotheses  proposed  for  the  explanation  of 
these  facts  are  critically  discussed. — Phys.  Review,  May, 
1912. 

Ions  in  Metallic  Vapor  Flames. — E.  N.  da  C.  Andrade. — 
An  account  of  an  experimental  investigation  of  the  nature 
and  velocity  of  migration  of  the  carriers  of  electricity  in 
flames  containing  metallic  vapors.  The  chief  results  are  as 
follows:  The  positive  carrier  in  a  flame  containing  metal 
vapors  is  of  metallic  nature,  very  probably  the  metal  atom. 
The  positive  carrier  has  two  different  definite  velocities  of 
migration  in  the  electric  field,  according  as  it  is  present  in 
the  streak  of  metallic  vapor  or  in  the  free  flame;  in  both 
cases  it  alternates  the  positive  with  the  neutral  state.  In 
the  former  case  it  is  charged  for  about  1/400  of  the  time, 
in  the  latter  for  1/6  of  the  time.  For  strontium  the  greater 
velocity  of  migration  is  2.5  cm  per  second  for  unity  electric 
field  intensity  in  volts  per  cm.  There  seems  no  reason  to 
doubt  the  results  of  other  experimenters,  that  the  velocity  is 
the  same  for  different  metals,  which  agrees  with  the  author’s 
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theory.  Hence  this  value  probably  gives  the  velocity  of 
migration  of  an  atom  of  any  metal  in  the  free  flame.  The 
presence  of  glowing  platinum  in  the  vapor  causes  the  libera¬ 
tion  of  electrons  from  it  in  large  quantities.  There  exist, 
besides  the  free  electrons,  negative  carriers  of  the  second 
kind,  which  are  metallic,  in  relatively  small  numbers.  This 
gives  an  analogy  with  the  canal  rays. — Philos.  Mag., 
June,  1912. 

Resisthnty  and  Temperature. — A.  A.  Somerville. — An 
article  giving  in  tables  the  results  of  measurements  of  the 
electric  resistivity  of  oxide  powders  with  temperature,  the 
temperature  being  varied  from  zero  to  over  1000  deg.  C. 
Diagrams  are  given  for  the  oxides  CuO,  Cu^O,  MgO,  ZnO, 
Fe,Oj,  and  MnO,.  At  room  temperature  these  oxides  are 
practically  non-conductors,  but  they  become  good  con¬ 
ductors  at  high  temperatures,  and  the  general  form  of  the 
curves  showing  the  change  of  resistance  with  temperature 
is  the  same. — Met.  and  Chem.  Ending,  July,  1912, 
Electrochemistry  and  Batteries. 

Pig  Steel. — ^J.  W.  Richards. — An  abstract  of  a  paper  on 
a  certain  phase  of  the  work  done  in  Sweden  and  Norway 
on  the  reduction  of  iron  ore  in  the  electric  furnace.  If  in 
the  electric  furnace  the  amount  of  carbon  used  for  reduction 
is  cut  down,  the  furnace  works  better,  consumes  less  energy 
and  less  carbon,  and  works  more  rapidly.  It  is  possible  to 
obtain  a  product  containing  o.i  per  cent  silicon,  o.i  per  cent 
manganese,  and  as  low  as  1.5  per  cent  of  carbon.  To  des¬ 
ignate  this  product  as  pig  iron  would  be  incorrect.  It  is 
called  pig  steel,  because  in  composition  it  is  simply  crude 
steel.  Pig  steel  is  a  metal  with  2.2  per  cent  or  less  of 
carbon,  a  very  small  amount  of  silicon  and  manganese,  low 
in  sulphur  and  phosphorus,  made  directly  from  iron  ore  in 
the  electric  pig  iron  furnace.  If  this  is  used  in  the  open- 
hearth  furnace  the  output  of  the  latter  can  be  increased 
nearly  50  per  cent.  This  fact  opens  new  prospects  for  the 
use  of  the  electric  furnace  for  iron  ore  reduction. — Met. 
and  Chem.  Ending,  July. 

Electric  Reduction  of  Iron  Ores  at  Trollhdttan. — J.  A. 
Leffler  and  E.  Nystrom. — A  paper  read  before  the  Jer- 
kontoret  (Swedish  Association  of  Iron  Masters)  on  the 
latest  results  obtained  with  their  electric  furnace  for  the 
reduction  of  iron  ore.  They  have  installed  an  entirely  new 
gas  circulating  system.  Analyses  are  given  of  the  fuel, 
lime  stone,  and  ores  used,  also  data  of  the  electrodes.  The 
following  are  average  figures  summarizing  the  contents  of 
two  large  tables  giving  the  detailed  running  for  the  whole 
period : 


Iron  ii!  ore,  per  cent .  60.95 

Iron  in  burden,  per  cent .  56.84 

Weight  of  slag  per  ten  of  iron,  kg .  323 

Weight  of  fuel  per  ton  of  iron,  kg .  404 

Emf  on  furnace,  volts .  73.6 

Current  in  furnace .  11,423 

Power  in  furnace . . .  1,482 

Energy,  kw-hours  per  ton  of  iron .  2,225 

Output  of  iron  per  kw-year,  tons .  3.94 

Per  cent  CO*  in  throat  gas,  per  cent .  23.49 

Volume  circulating  gas,  cw  meters,  per  sec .  0.24 

Pressure  of  gas  in  furnace,  mm.  mercury .  225 

Temperature  at  bottom  of  shaft,  deg.  cent .  441 

Temperature  at  middle  of  shaft,  deg.  cent .  279 

Temperature  at  top  of  shaft,  deg.  cent .  17 

Electrode  consumption  in  kg  per  ton  of  iron: 

Gross  .  5.72 

Net  .  5.18 


A  diagram  is  given  showing  the  extent  of  the  reductive  zone 
and  the  different  temperature  zones  in  the  furnace  shaft. — 
Met.  and  Chem.  Ending,  July,  1912. 

Electrotyping. — An  illustrated  description  of  a  modern 
electrotyping  plant  in  New  York  City  describing  the  various 
steps  in  the  process  of  electrotyping. — Met.  and  Chem. 
Eng’ing,  July,  1912. 

Units,  Measurements  and  Instruments. 

Radiation  and  Optical  Pyrometers. — G.  A.  Shook. — 
After  a  discussion  of  black-body  standards  the  author  deals 
in  detail  with  the  calibration  of  radiation  and  optical  pyro¬ 
meters,  especially  the  Wanner  pyrometer,  the  Le  Chatelier 
pyrometer,  and  the  Holborn-Kurlbaum  pyrometer. — Met. 
and  Chem.  Eng’ing,  July,  1912. 


Telegraphy,  Telephony  and  Signals. 

Subtnarine  Telephone  Cables. — Devaux-Charbonner. — 
A  mathematical  article  giving  a  review  of  the  present  situ¬ 
ation  of  submarine  telephone  cables,  the  possibilities  of  in¬ 
crease  of  the  self-induction  either  by  the  Pupin  or  the 
Kraupp  system,  and  some  data  from  recent  cable  experi¬ 
ence. — La  Lumiere  Elec.,  June  15,  1912. 

Miscellaneous. 

Pacinotti. — L.  Finzi. — An  account,  with  portrait,  of  the 
life  and  work  of  the  late  Antonio  Pacinotti  who  died  on 
March  25,  1912.  His  first  experiments  with  a  ring  machine 
were  made  in  January,  1859,  and  in  1862  he  published  the 
first  description  in  which  he  also  showed  the  reversibility 
of  dynamo  electric  machines  according  to  which  they  may 
be  used  as  generator  or  motor.  The  present  author  sug¬ 
gests  that  in  justice  to  the  historical  facts  the  “Gramme 
ring”  should  be  called  in  future  the  Pacinotti  ring. — Elek. 
Zeit.,  June  20,  1912. 

Magnetic  Concentration. — M.  Ruthenburg. — An  illus¬ 
trated  description  of  a  new  method  of  dressing.  Cornish  tin 
ores  in  which  use  is  made  of  the  author’s  magnetic  separa¬ 
tors. — Met.  and  Chem.  Eng’ing,  July,  1912. 

British  Institution  of  Electrical  Engineers. — An  account 
of  the  Glasgow  meeting  of  the  (British)  Institution  of  Elec¬ 
trical  Engineers.  The  retiring  president  is  S.  Z.  de  Fer¬ 
ranti  and  the  president-elect  is  W.  Duddell.  An  account  of 
the  different  visits  is  given.  London  Electrician,  June  14, 
1912.  This  is  continued  and  supplemented  by  an  account  of 
the  other  proceedings,  including  an  abstract  of  a  general 
lecture  by  S.  P.  Thompson  on  the  magnetism  of  permanent 
magnets,  in  London  Electrician,  June  21,  1912. 


Book  Reviews 

Claims:  Fixing  Their  Value.  By  George  F.  Deiser  and 
Frederick  W.  Johnson.  New  York:  McGraw-Hill 
Book  Company.  140  pages.  Price,  $2. 

A  carefully  written,  short  textbook  on  claims  over  acci¬ 
dents,  intended  for  the  average  employer  and  member  of 
the  public.  A  perusal  of  the  book  shows  how  rapidly 
legislation  has  recently  been  growing  on  the  subject  of 
accident  claims  and  how  different  is  the  legislation  in  the 
various  states  of  the  Union.  About  twenty-five  years  ago 
very  little  direct  legislation  existed  and  the  matter  rested 
on  common  law.  Already,  however,  a  large  amount  of 
direct  legislation  exists  and  the  tendency  seems  to  be  in 
the  direction  of  allowing  claims  for  injuries  derived  in 
employment,  no  matter  what  negligence  may  have  existed 
on  the  part  of  the  complainant.  Whether  there  will  be  a 
continuance  in  or  a  reaction  from  this  policy  in  the  near 
future  is  difficult  to  foresee.  The  book  will  be  of  interest 
to  all  employers  and  to  most  employees. 


Die  Krankheiten  des  Stationaren  Elektrischen  Blei- 

Akkumulators  By  F.  E.  Kretzschmar.  Munich:  R. 

Oldenbourg.  162  pages,  83  illus.  Price,  $2. 

A  very  practical  little  textbook  on  the  diseases  of  lead 
storage  batteries.  It  is  with  storage  batteries  as  with  hu¬ 
man  beings.  One  does  not  realize  among  how  many  dis¬ 
eases  one  may  choose  to  suffer  until  a  complete  schedule  of 
pathology  is  drawn  up  and  itemized.  One  is  then  grateful 
for  moderate  health  and  feels  a  new  sense  of  pride.  The 
subjects  discussed  in  the  successive  chapters  are  as  follows: 
Introduction ;  the  origin  of  real  disease  in  a  storage  battery ; 
the  origin  of  seeming  disease  in  a  storage  battery ;  determi¬ 
nation  of  the  cause  of  disease;  the  removal  of  a  disease  in  a 
battery;  the  prevention  of  disease  in  a  battery.  The  book 
is  clearly  written  and  well  illustrated.  It  will  be  of  especial 
value  to  attendants  in  charge  of  large  storage  batteries  and 
also  to  storage-battery  engineers  as  well  as  central-station 
managers. 
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New  Apparatus  and  Appliances 


INDUCTION-TYPE  SWITCHBOARD  METERS 


rear  sapphire  jewel  and  provides  a  mounting  for  the  front 
bridge  to  which  are  fastened  the  spiral  hair  spring  which 
controls  the  movement,  the  zero-adjusting  clip  and  screw, 
and  the  front  sapphire  jewel.  The  damping  magnets  are 
mounted  on  a  metal  clip  which  is  fastened  by  four  screws 
to  the  die-cast  frame.  This  method  of  mounting  permits 
the  ready  removal  of  the  damping  magnets  with  the  cer¬ 
tainty  of  having  them  exactly  at  the  proper  position  relative 
to  the  rest  of  the  mechanism  when  replaced.  The  rigidity 
of  the  mounting  prevents  any  displacement  of  the  magnets 
and  damage  to  the  movement,  or  contact  with  the  aluminum 
damping  disk  due  to  rough  handling  in  shipment. 

The  weight  of  the  moving  element  of  the  meter  is  claimed 
to  be  as  light  as  is  consistent  with  rugged  construction. 
The  torque  is  very  high,  the  result  being  a  ratio  of  torque 
to  weight  that  is  exceptionally  high — from  four  to  six 
times  that  found  in  alternating-current  meters  of  other 
types.  The  accompanying  curves  indicate  that  the  meter  is 
practically  free  from  temperature  and  self-heating  errors. 
They  show  that  for  any  change  in  frequency  that  is  likely  to 
occur  on  a  commercial  circuit  the  accuracv  is  not  affected. 


In  modern  switchboard  practice  it  is  desirable  for  the 
indicating  meters  to  possess  compactness,  readability,  rug¬ 
gedness  and  simplicity.  It  is  claimed  that  all  of  these 
desirable  characteristics  are  found  in  the  induction  meters 
recently  introduced  by  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  East  Pittsburgh,  Pa.  The  meters  are 


Fig.  1 — Induction  Ammeter  Fig.  2 — Moving  Element  of 
with  Scale  Removed.  Meter. 

only  7  in.  in  diameter,  yet  the  scale  is  14.5  in.  in  length. 
The  damping  is  such  that  the  pointer  does  not  pulsate  or 
overswing  the  mark  even  with  a  sudden  change  in  the  load 
equivalent  to  full  scale  of  the  meter.  All  parts  are  very 
simple,  no  moving  coils  or  flexible  connections  being  re¬ 
quired. 

The  stationary  part  consists  of  an  electromagnetic  struc¬ 
ture  so  designed  as  to  produce  a  rotating  magnetic  field  in 
an  annular  air-gap,  and  the  moving  element  consists  of 
a  light  metal  drum  symmetrically  pivoted  in  this  air-gap. 
The  arrangement  of  electric  and  magnetic  circuits  is  such 
that  a  high  torque  is  produced  by  induction  in  the  pivoted 
drum,  proportional  to  the  square  of  the  current  in  the  meter 
independent  of  temperature,  wave-form,  or  frequency  within 
wide  limits.  This  torque  is  opposed  by  the  restraining 
force  of  a  comparatively  heavy  spiral  spring,  so  that  the 
deflection  is  proportional  to  the  square  of  the  current.  The 
scale  is  said  to  be  clearly  legible  from  10  per  cent  to  full- 
scale  indication. 

Damping  is  obtained  by  means  of  an  aluminum  disk 
mounted  on  the  shaft  and  moving  between  the  poles  of  two 
permanent  magnets.  As  the  torque  of  the  meter  depends 
entirely  on  the  rotating  field  produced  by  the  current  in  the 
windings,  it  is  practically  independent  of  any  stationary 


STEEL-CASING  WIRING  SYSTEM 


A  system  of  wiring  introduced  in  England  but  of  interest 
to  American  electrical  wiring  contractors  is  the  one  invented 
by  Mr.  A.  E.  Woodhouse  and  patented  in  both  the  United 
States  and  Canada.  It  is  said  to  combine  the  advantages 


Figs.  1  and  2 — Steel  Casing  and  Trough. 

of  the  old  discarded  cleat  system  and  the  modern  steel 
tubing  system.  Eig.  i  shows  the  casing  consisting  of  a 
trough  with  a  removable  cover.  The  troughs  are  pushed  or 
sprung  into  close-fitting  joint  pieces  (Fig.  2),  which  are 
nailed  or  screwed  to  the  wall.  At  the  corners  or  bends, 
either  elbows  or  bendable  casing.  Fig.  3,  are  used.  This 


Fig.  3 — Bendable  Casing. 

is  a  very  interesting  and  ingenious  piece  of  work.  Briefly 
it  consists  of  a  trough  and  cover,  each  of  which  is  made 
of  two  layers  of  metal  clamped  together.  Each  layer  is  so 
notched  and  tongued  as  to  be  readily  bent,  although  made 
from  the  same  steel  as  the  ordinary  casing.  The  notches 
of  one  layer  are  covered  by  the  tongues  of  the  other.  Limit¬ 
ing  lugs  prevent  the  notches  being  opened  wider  than  the 
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Fig.  3 — Frequency,  Temperature  and  Self-Heating  Characteristics 
of  Induction  Ammeter. 

external  field ;  the  damping  magnets  can,  therefore,  be  made 
of  the  strength  required  without  affecting  the  accuracy. 

The  moving  part  is  inherently  strong,  since  it  consists 
of  a  shaft,  an  aluminum  cup,  a  damping  disk,  and  the 
pointer. 

The  entire  electromagnetic  element  of  the  meter  is 
mounted  on  a  die-cast  alloy  frame,  which  also  contains  the 


Figs.  4  and  5 — Elbow  and  Locking  Joint  Cap. 

covering  tongues.  When  bending  this  casing  the  covered 
notches  close  up  on  the  side  in  compression  and  open  out  on 
the  side  in  tension.  This  bendable  casing  is  neat  in  ap¬ 
pearance  and  is,  of  course,  most  useful,  as  it  can  readily 
be  bent  by  hand  without  tools,  to  suit  curves,  obstructions 
and  awkward  places,  so  frequently  encountered  in  wiring 
buildings. 


Fig.  4  shows  an  ordinary  elbow  which  may  be  frequently 
used  in  place  of  bendable  casing.  After  the  troughing  has 
been  installed  the  insulated  wires  are  simply  laid  in  and 
the  covers  are  then  pushed  on.  Before  the  covers  are  put 
on,  however,  the  wires  can  be  secured  in  the  trough,  if 
desired,  by  means  of  the  temporary  use  of  the  locking  caps 
which  can  be  sprung  over  the  troughs  alone. 

The  joints  in  the  covers  are  hidden  by  simple  push-on 
caps,  or  if  the  covers  are  required  to  be  very  securely 
fastened  on,  locking  joint  caps  are  used  (Fig.  5).  The 
clips  hold  the  casing  to  the  walls,  etc.,  and  are  made  so 
that  a  space  of  about  in.  may,  if  desired,  be  left  between 
the  casing  and  the  wall. 

The  British  rights  of  the  invention  are  held  by  the  Wood- 
house  Steel  Casing  Co.,  Ltd.,  Craven  House,  Kingsway, 
London,  W.  C. 


ELECTRIC  FLAT-IRONS  IN  RECORD  QUANTITIES 


As  an  example  of  the  growing  popularity  of  the  electric 
flat-iron  can  be  cited  the  delivery  of  10,000  flat-irons  to 
the  Commonwealth  Edison  Company,  at  Chicago,  by  the 
General  Electric  Company.  These  irons  are  not  to  be  held 
in  stock  awaiting  orders,  but  are  being  distributed  for 
free  trial  to  any  person  expressing  a  desire  to  operate  one 
for  a  limited  period.  An  iron  is  delivered  at  the  home  of 
each  prospective  customer,  who  is  given  permission  to  use 
it  without  cost  for  thirty  days,  at  the  expiration  of  which 
time  permanent  possession  can  be  obtained  by  paying  only 
the  actual  cost  of  the  iron. 


IMPROVEMENTS  IN  CARBON  DIOXIDE  METERS 


In  order  to  avoid  the  defects  of  carbon  dioxide  meters, 
which  operate  with  a  liquid  caustic  solution,  the  Uehling 
Instrument  Company,  of  Passaic,  N.  J.,  has  been  experi¬ 
menting  for  some  time  past  with  the  object  of  developing  a 
dry  absorbent.  Inasmuch  as  the  CO,  meters  placed  on  the 
market  by  this  company  operate  on  the  principle,  not  of 
measuring  the  volume  of  samples  of  gas,  but  of  the  measure¬ 
ment  of  a  drop  in  pressure  between  two  orifices  where  CO, 
is  removed,  a  method  of  dry  absorption  can  be  utilized.  The 


Fig,  2  —  Combination 
CO2  Meter  and  Flue<Gat 
Pyrometer. 


THE  JUNKERS  OIL  ENGINE 


By  Joseph  B.  Baker. 

The  Junkers  oil  engine  is  a  new  internal-combustion 
engine  of  the  type  igniting  the  cylinder  charge  by  the  heat 
of  compression,  as  in  the  Diesel  engine,’*'  and  burning  the 
cheapest  grades  of  liquid  fuel.  This  engine,  which  has 
been  developed  by  Prof.  H.  Junkers,  of  Aix-la-Chapelle, 
Germany,  after  years  of  private  experimentation,  is  dis¬ 
tinguished  by  several  features  which,  from  the  point  of 
view  of  first  cost,  efficiency  and  maintenance,  are  claimed 
to  make  it  the  most  economical  prime  mover. 

A  general  view  is  given  in  Fig.  i.  The  engine  is  of 
remarkable  simplicity  of  design,  being  without  valve 
mechanism,  cylinder  heads  or  stuffing  boxes,  and  of  equally 
remarkable  simplicity  of  operation  inasmuch  as  it  burns 
the  very  cheapest  grades  of  fuel,  down  to  asphaltum  resi¬ 
dues,  with  unexampled  ease  of  lubrication,  cooling  and 
attendance.  The  cylinder  is  a  simple  tube  casting,  a  pipe 
open  to  the  atmosphere  at  both  ends,  and  it  is  of  compara¬ 
tively  small  diameter,  securing  superior  heat  efficiency  and 
scavenging  and  lower  cooling  losses.  The  use  of  two  pistons 
in  the  cylinder  gives  a  high  aggregate  piston  speed  with 
low  separate  piston  speeds.  There  is  a  marked  reduction 
of  weight  per  horse-power — down  to  one-half  the  weight 
of  the  best  internal-combustion  oil  engine  of  any  other 

•It  is  generally  conceded  that  Dr.  Diesel  is  the  father  of  the  oil  en¬ 
gine  in  the  same  sense  that  all  forms  of  the  steam  engine  are  to  be 
credited  to  Watt. 


Fig.  1 — Boiler-Room  with  Meter  Installation  to  the  Left. 


general  appearance  of  the  latest  type  of  machine  is  shown  in 
Fig.  2.  The  dry  absorber  cartons  are  cylindrical  in  shape 
and  about  3  in.  in  diameter  and  ft.  long,  inclosed  in 
waxed  pressboard.  The  absorbent  is  a  flaky  substance 
termed  “natron,”  carefully  packed  in  layers  within  the 
carton.  This  is  placed  in  a  cylindrical  chamber,  which  is 
shown  at  the  right  in  Fig.  2,  the  operation  of  inserting  it 
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Fig«.  2  to  6— Diagrams  Showing  Successive  Cylinder  Events  P'S-  »-Power  Impulses  During  One  Revolution  of  the  Junkers 
Throughout  One  Revolution.  Engine. 


principle.  Its  operation  may  be  traced  by  inspection  of  the 
annexed  diagrams  (Figs.  2  to  6)  of  a  single-cylinder  engine. 
These  diagrams  show  the  cylinder  events  in  five  successive 
positions  of  the  piston  throughout  one  revolution,  and  should 
be  examined  in  connection  with  Fig.  7,  which  is  a  typical 


turn  stroke.  In  Fig.  6  the  in  movement  of  the  pistons  has 
closed  both  rings  of  ports,  and  the  compression  stroke  be¬ 
gins  on  a  cylinder  full  of  fresh  air.  The  line  FA,  com¬ 
pleting  the  cycle,  shows  the  rise  of  pressure  on  the  com¬ 
pression  stroke. 


Fig.  8 — Side  Elevation  and  Plan  of  Two-Cylinder  Tandem  Engine. 


center,  and  the  combustion  space  between  them  is  filled  with 
highly  compressed,  highly  heated  air  as  the  result  of  the 
previous  compression  stroke.  The  fuel  is  sprayed  into 
this  hot  atmosphere  and  ignites  and  burns  under  constant 
pressure,  as  in  the  Diesel  engine,  during  the  first  part  of 
the  outstroke,  that  is,  from  .<4  to  5  on  the  indicator  card 
(Fig.  7).  At  B  the  supply  of  fuel  is  cut  off  and  the  stroke 
continues,  with  expansion  of  the  gases  doing  useful  work, 
from  B  to  C,  bringing  the  pistons  into  the  position  of  Fig.  3. 
At  this  point  piston  V  is  just  about  to  open  a  ring  of  ex¬ 
haust  ports  a.  The  line  C  D  on  the  card  (Fig.  7)  shows 
the  variation  of  pressure  as  the  outward  motion  continues, 
the  spent  gases  escaping  at  about  atmospheric  pressure. 
When  the  position  of  Fig.  4  is  reached  the  exhaust  ports  are 
opening  wider,  and  piston  H  is  just  about  to  uncover  a  ring 
of  air  ports  b,  allowing  fresh  air  to  enter  and  scavenge  the 
cylinder  by  sweeping  through  it  and  out  at  the  exhaust 
ports.  This  condition  is  maintained  until  the  pistons,  hav¬ 
ing  passed  the  outer  dead  center  (Fig.  5)  begin  their  re- 
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type — due  to  the  simplicity  of  design  and  to  the  balancing 
of  stresses  in  the  operation  of  the  engine,  which  permits 
the  use  of  an  extraordinarily  light  bedplate  or  engine 
frame.  The  engine  is  well  adapted  to  marine  and  loco¬ 
motive  work,  as  compared  with  other  types,  by  its  ability 


indicator  card  showing  the  distribution  of  pressures 
throughout  one  revolution. 

The  two  pistons  move  alternately  outward — that  is,  away 
from  each  other — and  inward  or  toward  each  other.  The 
left-hand  piston  V  (Fig.  3)  is  connected  to  the  middle  one 


Fig.  1 — 1000-hp  Junkers  Oil  Engine. 


Fig.  7 — Typical  Indicator  Card. 


of  three  cranks,  and  the  right-hand  piston  H  (Fig.  4)  is 
connected  to  a  cross-head  and  a  pair  of  parallel  connecting 
rods  to  the  two  outer  of  these  cranks,  180  deg.  from  the 
middle  crank.  In  Fig.  2  the  pistons  are  at  the  inner  dead 


to  run  at  higher  speeds,  its  greater  range  of  control  of 
speed,  higher  efficiency  when  underloaded  and  greater  over¬ 
load  range. 

The  Junkers  oil  engine  works  on  the  two-stroke-cycle 
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It  will  be  noted  that  scavenging  is  thorough,  and  that  both 
the  exhaust  and  the  scavenging  are  accomplished  without 
valves  having  moving  parts.  The  compressed  air  for  the 
scavenging  and  for  the  fuel  spraying  is  supplied  by  auxilia¬ 
ries  directly  connected  to  the  linkage.  In  the  operation  of 
the  engpne  one  side  of  each  piston  is  always  exposed  to  the 
atmosphere  and  comes  to  rest  at  every  outward  stroke  in 
a  well-cooled  region  of  the  cylinder  which  has  not  been 
exposed  to  the  burning  gases. 

For  electric  generation  purposes  the  design  of  the  multi¬ 
cylinder  type,  whereby  every  stroke  of  the  engine  is  made 
a  working  stroke,  is  especially  interesting.  The  unit  multi¬ 
cylinder  Junkers  engine  is  a  two-cylinder  (four-piston) 
form,  which  may  be  built  as  a  vertical  or  horizontal  tandem 
engine  with  great  simplicity  of  design.  In  this  form  the  two 
inner  pistons  of  the  set  of  four  move  together,  being  linked 
to  a  single  cross-head  connected  by  a  pair  of  rods  to  the 
two  outside  cranks  of  the  set  of  three  cranks  before  de¬ 
scribed,  the  two  outer  pistons,  which  also  move  together, 
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Fig.  10 — Power  Impulses  During  One  Revolution  of  Ordinary  Oil 

Engine. 


COLOR-CHANGING  REFLECTORS. 


To  secure  an  effective  and  economical  system  of  reflec¬ 
tion,  much  experimental  work  and  thought  have  been  given 
by  the  Reynolds  Electric  Flasher  Manufacturing  Company, 
of  Chicago  and  New  York.  This  company  has  designed  a 


Reflector  and  Flasher. 


being  linked  by  cross-head  and  rods  to  the  center  crank  at 
180  deg.  This  construction  is  shown  in  Fig.  8. 

The  unit  four-piston  form,  giving  balanced  engine  stresses 
which  are  taken  by  the  linkages — not  by  the  engine  frame, 
which  can  therefore  be  made  very  light — is  of  especial 
interest  in  electrical  work.  In  driving  alternating-current 
generators  for  parallel  operation  it  is  important  to  secure 
as  nearly  as  possible  constant  torque  and  speed  throughout 
each  revolution  of  the  prime  mover.  Here  is  where  internal 
combustion  reciprocating  engines,  with  their  strong  power 
impulse  in  the  working  stroke  followed  by  a  compression 
stroke  involving  absorption  of  power,  have  appeared  to 
disadvantage  as  compared  with  reciprocating  steam  engines 
and  especially  as  compared  with  the  steam  turbine.  The 
improvement  effected  in  this  respect  is  indicated  in  Fig.  9, 
as  compared  with  Fig.  10,  the  former  being  a  graphic  rep¬ 
resentation  of  the  number  of  power  impulses  during  one 
revolution  of  the  Junkers  engine  and  the  latter  showing  the 
number  of  power  impulses  during  one  revolution  of  the 
ordinary  oil  engine.  In  arrangements  of  several  units  of 
the  Junkers  type — that  is,  in  large-power  engines  of  several 
pairs  of  cylinders  for  central-station  generating  work — 
owing  to  the  natural  balancing  of  the  reciprocating  parts, 
explained  above,  the  positions  of  the  cranks  are  not  re¬ 
stricted  to  any  particular  spacing  relatively  to  each  other  in 
order  to  obtain  inertia  balancing.  The  cranks  of  an  aggre¬ 
gate  of  Junkers  units  can  be  set  at  angles  producing  the 
most  uniform  turning  moment  at  the  shaft — that  is,  at  the 
rotor  of  the  generator — without  reference  to  balancing 
at  all. 

Junkers  stationary  units  are  now  under  construction  by 
several  prominent  European  manufacturers.  A  2000-hp, 
125-kw  per  hour  locomotive,  weighing  less  than  a  steam 
locomotive,  and  the  propelling  equipment  for  twelve  ocean¬ 
going  vessels,  are  also  being  built  in  Europe. 

Of  special  interest  to  electrical  engineers  is  the  promising 
career  which  may  be  expected  for  the  Junkers  engine  as 
a  generator  of  electric  energy  in  the  great  oil  fields  of  this 
country  for  transmission  to  distant  points,” a  development 
analogous  to  the  great  hydroelectric  generation  and  trans¬ 
mission  systems. 


reflector,  described  in  our  issue  of  Oct.  7,  1911,  which  used 
in  combination  with  its  flasher  provides  an  attraction  in 
color-changing  effects  which  should  increase  the  advertis¬ 
ing  value  of  a  sign  board.  The  flasher  is  furnished  with  a 
weatherproof  cabinet  attachable  to  the  back  of  any  sign. 
The  reflector  is  lined  with  white  porcelain,  and  diffuses  the 
light  evenly  over  the  board. 


A  MAGNETO  DOORBELL. 


A  batteryless  electric  doorbell  newly  brought  out  by  the 
Service  Electric  Company,  1156  Monadnock  Block,  Chicago, 


makes  use  of  a  com¬ 
pactly  designed  min¬ 
iature  magneto  gen¬ 
erator  which  is 
operated  through 
gearing  from*  the 
twist  handle.  From 
this  generator  wires 
lead  to  the  polar- 
ized-type  bell  which 
may  be  located  any¬ 
where  with  respect 
to  the  generator. 
The  magneto  is  ar¬ 
ranged  with  an  ex¬ 
tension  shaft  so  that 
it  can  be  installed  on 

Knob  and  Generator  of  Batteryless  casing  of  any 

Electric  Bell.  thickness,  only  the 

handle  and  the 
escutcheon  plate  showing  from  the  front.  If  desired,  the 
generator  may  also  be  mortised  into  the  brick  or  woodwork. 
The  bell  operates  easily,  only  a  fraction  of  a  turn  being 
required  to  sound  the  signal.  In  respect  to  cost  the  outfit 
compares  favorably  with  a  bell-ringing  transformer  system. 
Since  it  does  not  require  alternating-current  service,  it  can 
be  installed  anywhere  and  requires  no  connections  to  out- 
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side  sources,  battery  renewals,  etc.  For  signaling  systems 
in  factories  a  selective  calling  system  is  provided,  by  means 
of  which  any  individual  one  of  a  number  of  bells  can  be 
rung  at  will. 


BALL-BEARINGS  IN  RAILWAY  SERVICE. 


That  ball  bearings  are  suitable  for  the  severest  kind  of 
service  has  been  proved  conclusively  by  the  operation  for 
three  and  one-half  years  of  an  equipment  of  Hess-Bright 
ball-bearing  journals  on  an  interurban  electric  car  which 
has  covered  during  that  time  about  150,000  miles  on  the 
Atlantic  City  &  Shore  Railroad.  When  one  of  the  journal 
boxes  with  its  two  bearings  was  examined  and  measured 
recently  no  visible  evidence  of  wear  was  discovered  and 
the  change  in  size  was  truly  negligible.  During  service  the 
bearings  received  no  attention  except  that  required  in  re¬ 
packing  with  grease  about  once  in  ten  or  twelve  months. 


ELECTRIC  IRRIGATION  EQUIPMENT. 


The  advantages  of  motor-driven  pumps,  supplied  with 
energy  from  an  isolated  generating  plant  employing  oil 
engines,  for  the  irrigation  of  rice  plantations,  are  exempli¬ 
fied  in  the  installation  on  the  1700-acre  plantation  owned 
by  Mr.  Floyd  Williams,  Ellis,  La. 

The  prime-mover  is  a  200-hp,  four-cylinder,  four-cycle, 
quick-starting,  slow-speed  oil  engine  running  on  low-grade 
oils,  direct-connected  on  the  same  cast-iron  base  to  a  170- 
kva,  2300-volt,  three-phase,  60-cycle  alternator,  with  ex¬ 
citer  and  switchboard. 


Vertical-Shaft  Motor>Orlven  Pump. 


The  generating  set  provides  energy  for  operating  three 
75-hp,  vertical,  squirrel-cage,  2200-volt  motors  direct-con¬ 
nected  to  vertical  centrifugal  pumps.  One  pump  is  located 
at  the  power  house,  the  second  three-quarters  of  a  mile 
away,  and  the  third  a  half-mile  further,  or  one  and  one- 
quarter  miles  from  the  power  house.  The  energy  is  trans¬ 
mitted  over  a  private  pole-line  on  Mr.  Williams’  property 
at  2300  volts,  without  transformers,  excepting  a  small 
transformer  at  each  pump  house  which  provides  iio-volt 
circuits  for  lighting. 

Each  motor  is  direct-connected  to  centrifugal  pumps 
throwing  lo-in.  streams.  The  water  stands  in  the  wells 
from  40  to  60  ft.  below  the  surface,  each  pump  discharging 
from  3000  to  4000  gal.  of  water  per  minute.  Each  well 


supplies  about  250  acres.  The  illustration  herewith  shows 
a  vertical-shaft  pumping  equipment. 

Provisions  were  made  so  that  additional  generating  units, 
as  well  as  motors  and  pumps,  can  be  added  in  the  future  if 
wanted,  without  materially  adding  to  the  cost  of  attendance. 
The  electrically  driven  pumps  replaced  steam-driven  equip¬ 
ments,  which  required  at  least  one  attendant  at  each  pump. 
The  present  arrangement  permits  locating  the  wells  and 
pumps  at  the  most  convenient  point  for  the  rice  fields 
flooded,  regardless  of  such  conditions  as  good  roads  or 
easy  access  for  coal  transportation,  etc. 

The  electrically  driven  pump  fits  into  the  rice  irrigating 
problem  very  nicely,  as  a  well  that  is  pumped  65  to  75 
twenty-four-hour  days  per  season  has  considerable  sand 
and  sediment  drawn  from  it,  and  in  a  few  years  the  pump 
and  column  sink  and  get  out  of  line.  A  belted  vertical 
pump  is  hard  to  keep  in  line  under  these  conditions,  white 
the  electrically  driven  vertical  pump  with  a  motor  mounted 
on  the  same  frame  overcomes  this  difficulty. 

When  a  well  ceases  delivering  water,  a  new  one  can  be 
sunk  not  far  distant  and  the  pump  and  motor  easily  moved 
without  having  to  transport  an  engine,  boiler  and  smoke¬ 
stack.  Furthermore,  the  operation  of  the  pumps  can  be 
manipulated  to  suit  the  water  supply,  that  is,  one  pump  can 
be  stopped  in  one  field  and  another  one  started  in  some 
other  field,  without  additional  prime-mover  equipment.  The 
equipment  illustrated  and  described  herewith  was  furnished 
and  installed  by  Fairbanks,  Morse  &  Company,  608  Maga¬ 
zine  Street,  New  Orleans,  La. 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION. 


As  previously  announced,  the  Panama-Pacific  Interna¬ 
tional  Exposition  will  be  held  at  San  Francisco  from  Feb. 
20  to  Dec.  4,  1915,  to  celebrate  the  completion  of  the 
Panama  Canal.  The  board  of  directors  of  the  Panama- 
Pacific  International  Exposition  Company  has  just  pub¬ 
lished  a  pamphlet  containing  a  set  of  general  rules  and 
regulations  which  are  promulgated  for  the  information  and 
guidance  of  both  foreign  and  domestic  exhibitors,  as  finally 
amended  and  approved  by  President  Charles  C.  Moore  and 
attested  by  Secretary  Rudolph  J.  Taussig.  These  rules  are 
embodied  in  twenty-two  articles. 

A  site  having  a  frontage  of  15,000  ft.  upon  the  bay  at 
Golden  Gate  and  comprising  625  acres  has  been  granted  by 
the  United  States  Government.  There  will  be  twelve  ex¬ 
hibition  departments  covering  fine  arts,  education,  social 
economy,  liberal  arts,  manufactures  and  varied  industries, 
machinery,  transportation,  agriculture,  live  stock,  horticul¬ 
ture,  mines  and  metallurgy,  and  discoveries  and  maritime 
development  of  the  Pacific  area. 

The  qualified  exhibitors  will  be  those  corporations,  firms 
or  individuals  who  have  produced  the  particular  article, 
object  or  substance  exhibited.  It  is  announced  that  no 
charge  will  be  made  for  space  allotted  to  exhibits  in  the 
exhibition  palaces.  Applications  for  space  must  be  filed  not 
later  than  the  following  dates:  For  machinery  and  me¬ 
chanical  appliances  intended  for  exhibition  in  operation, 
Aug.  15,  1914;  for  similar  appliances  not  intended  for  ex¬ 
hibition  in  operation,  Oct.  i,  1914;  for  works  of  art,  natural 
products  and  manufactured  materials  not  expressly  in¬ 
dicated  in  the  rules,  Oct.  i,  1914,  and  for  special  conces¬ 
sions  to  individuals,  associations  or  corporations,  Oct.  i, 
1914.  All  applications  for  space  must  be  addressed  in 
writing  to  the  president  of  the  exposition,  and  should  be 
presented  on  forms  which  will  be  furnished  on  application. 
All  communications  relating  to  the  exposition  should  be 
addressed  to  the  president  of  the  Panama-Pacific  Interna¬ 
tional  Exposition,  San  Francisco,  Cal.,  U.  S.  A.  Copies  of 
the  pamphlet  of  rules  and  regulations  may  be  obtained  in 
the  manner  just  indicated. 
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Industrial  and  Financial  News 


STEADY  increase  in  the  amount  of  general  merchan¬ 
dise  carried  by  the  railroads,  favorable  crop  develop¬ 
ments,  expansion  of  over  4  per  cent  in  bank  clearings 
last  week  as  compared  with  the  total  in  the  correspond¬ 
ing  week  last  year,  with  continuation  of  activity  and  tend¬ 
ency  toward  still  higher  prices  in  the  metal  markets  are 
reported  from  all  parts  of  the  country.  Growth  of  public 
confidence  and  broadening  of  the  buying  movement  are 
both  causes  and  effects  of  this  highly  encouraging  record, 
and  now  that  the  political  issues  are  fairly  well  defined, 
nearly  all  of  the  elements  needed  for  a  period  of  good 
business  seem  to  be  at  hand.  Inasmuch  as  this  rate  of 
expansion  is  exceptionally  high  for  this  time  of  the  year, 
the  prospects  for  the  balance  of  1912  are  regarded  as 
decidedly  bright.  Improvement  in  business  placed  with 
the  majority  of  electrical  manufacturing  companies,  large 
gains  in  the  earnings  of  electric  light,  power  and  traction 
companies  over  the  returns  in  the  corresponding  period 
last  year,  and  a  broad  demand  for  the  securities  of  public 
service  corporations  as  compared  with  summer  dullness 
in  the  stocks  and  bonds  of  many  other  industrial  con¬ 
cerns  speak  well  for  the  future  of  the  electrical  industry 
during  the  rest  of  the  year.  Despite  the  large  amount 
of  funds  incident  to  July  disbursements,  interest  rates  have 
not  changed  appreciably.  Rates  July  10  were;  Call, 
3@3/^  per  cent;  ninety  days,  3J4@3J4  per  cent. 


Cedar  Rapids  (Que.)  Manufacturing  &  Power  Personnel. 
— The  Cedar  Rapids  Manufacturing  &  Power  Company,  of 
Montreal,  which  is  planning  to  develop  several  hydroelec¬ 
tric  sites  on  the  St.  Lawrence  River,  near  Cedar  Rapids,  as 
was  noted  in  the  Electrical  World  Jan.  27,  1912,  has  elected 
the  following  officers,  who  with  D.  Lome  McGibbon,  are, 
in  addition,  the  board  of  directors:  President,  J.  E.  Aldred. 
and  vice-president,  Howard  Murray,  who  are,  respectively, 
president  and  secretary  of  the  Shawinigan  Water  &  Power 
Company;  secretary  and  treasurer,  J.  S.  Norris,  general 
manager,  secretary  and  treasurer  of  the  Montreal  Light, 
Heat  &  Power  Company;  chief  hydraulic  engineer,  J.  C. 
Smith,  general  superintendent  and  chief  engineer  of  the 
Shawingan  company;  chief  electrical  engineer,  R.  M.  Wil¬ 
son,  general  superintendent  and  chief  electrical  engineer  of 
the  Montreal  Light,  Heat  &  Power  Compay;  consulting 
engineer,  H.  Holgate.  The  capitalization  of  the  company 
consists  of  $10,000,000  5  per  cent  first  mortgage,  forty-year 
sinking  fund  gold  bonds,  of  which  $5,000,000  is  issued,  and 
of  $10,000,000  capital  stock,  of  which  $8,000,000  is  issued. 

Southern  Pacific  to  Extend  Electrification. — Plans  for 
electrification  of  about  340  miles  of  its  road  in  the  Willa¬ 
mette  Valley.  Oregon,  from  Portland  to  Eugene,  at  an  im¬ 
mediate  cost  of  $8,000,000  have  been  completed  by  the 
Southern  Pacific  Company.  Besides  this  interurban  electric 
system,  the  company  will  also  have  an  additional  thirty-five 
miles  of  electric  road  in  the  cities  of  Salem,  Albany,  Eugene 
and  Corvallis.  According  to  E.  E.  Calvin,  vice-president 
and  general  manager  of  the  Southern  Pacific  Company,  the 
work  of  converting  lines  between  Portland  and  McMinnville 
for  electric  operation  is  already  under  way,  and  electrifica¬ 
tion  of  the  West  Side  line  from  McMinnville  to  Corvallis, 
and  of  the  Corvallis  &  Alsea  Railroad  thence  to  Eugene 
is  to  be  undertaken  at  once.  Consummation  of  these  plans, 
and  of  other  plans  which  it  has  under  consideration  for 
further  development  and  extension  of  electric  service  will 
give  the  Southern  Pacific  Company  a  first  class  electric  sys¬ 
tem  in  a  highly  productive  territory. 

New  York  Telephone  Company  Buys  Independents. — 
The  physical  property  and  business  of  the  Onondaga 
(N.  Y.)  Independent  Telephone  has  been  purchased  by 
the  New  York  Telephone  Company  for  $700,000.  This 
property  was  consolidated  with  the  New  York  Telephone 
Company  on  June  30.  The  latter  has  also  acquired  the 
physical  property  and  business  of  the  Albany  Home  Tele¬ 
phone  Company,  in  Green  County,  for  $50,500,  subject  to 
existing  mortgages;  the  property  of  the  Baldwinsville 


Telephone  Company,  for  $13,100;  the  Newburgh  Home 
Telephone  Company,  for  $11,800;  the  Home  Telephone 
Company  of  Frewburg,  Chautauqua  County,  for  ^,000, 
and  the  Deposit  Home  Telephone  Company,  of  Deposit, 

N.  Y.,  for  $6,000.  The  companies  purchased  have  ceased 
business  and  the  business  formerly  conducted  by  them 
is  now  being  carried  on  by  the  New  York  company. 

Northern  Ohio  Traction  &  Light  Preferred  Stock. — W.  E. 

Hutton  &  Company,  of  New  York  and  Cincinnati,  are  of¬ 
fering  $1,100,000  6  per  cent  cumulative  preferred  stock  of 
the  Northern  Ohio  Traction  &  Light  Company,  of  .Akron, 

Ohio,  at  loi  and  dividend.  The  total  authorized  issue  of 
this  stock  is  $3,000,000  and  the  amount  now  offered  is  the 
unsold  portion  of  the  present  preferred  issue  of  $2,640,000. 

It  is  redeemable  after  April  i,  1919,  at  no  and  dividend. 

The  properties  of  the  company  consist  of  electric  lighting 
plants  at  Akron  and  Barberton,  and  about  215  miles  of 
electric  road  connecting  Cleveland,  Akron,  Canton,  Massil¬ 
lon  and  a  number  of  other  important  cities  in  the  state. 

The  proceeds  of  the  present  stock  issue  will  be  used  in  I 

financing  the  20,000  hp  steam  and  hydroelectric  plant  which  I 

the  company  is  now  constructing  at  Cuyahoga  Falls.  Gross 
earnings  of  the  company  in  1911  were  $2,694,024  as  com¬ 
pared  with  $2,437,426  in  1910,  and  the  surplus  for  stock  was 
$670,466  as  compared  with  $567,394  in  the  preceding  year. 

Walpole  Rubber  Company  Increases  Its  Manufacturing 
Facilities. — Although  extensive  additions  were  made  last 
year  to  the  plant  of  the  Walpole  Rubber  Company,  of  Wal¬ 
pole,  Mass.,  the  additional  space  has  not  been  sufficient  to 
keep  abreast  of  the  demand  for  the  company’s  products, 
which  include  automobile  tires,  mechanical  and  other  rubber 
goods  and  insulating  tapes  and  compounds  used  in  the 
electrical  industry.  Owing  to  the  immediate  need  for  larger 
space,  the  company  has  secured  the  plant  originally  de¬ 
signed  for  the  use  of  the  Van  Coate  Electrical  Company,  in 
Foxboro,  Mass.,  which  is  about  five  miles  from  Walpole. 

About  three  acres  of  floor  space  is  contained  in  this  plant. 

--\s  soon  as  the  installation  of  machinery  is  completed  auto¬ 
mobile  tires  will  be  made  in  the  Foxboro  plant,  and  the 
additional  space  released  in  the  plant  at  Walpole  will  be 
devoted  to  manufacture  of  the  company’s  other  products  on 
a  larger  scale. 

Pacific  Telephone  &  Telegraph  Earnings  Improve. — 

Earnings  of  the  Pacific  Telephone  &  Telegraph  Company 
in  the  month  of  May  show  considerable  improvement  as 
compared  with  those  in  May,  1911.  Gross  returns  were 
$1,505,493  as  compared  with  $1,257,477,  an  increase  of 
$248,016.  and  net  earnings  were  $379,551,  which  compares 
with  $279,429  in  May,  1911,  an  increase  of  $100,122.  In 
the  five  months  ended  May  31,  1912,  net  earnings  were 
$1,666,717,  as  compared  with  $1,369,658  for  the  correspond¬ 
ing  period  of  1911,  which  is  a  gain  of  $297,059,  and  is 
equivalent  to  an  increase  of  about  21  per  cent  in  net  earn¬ 
ings  for  the  five  months  of  this  year. 

Inawashiro  (Japan)  Hydroelectric  Power  Company. — Con¬ 
tracts  have  been  let  by  the  Inawashiro  Hydroelectric  Power 
Company,  which  is  building  a  144-mile  ioo,ooo-volt  system  to 
transmit  energy  from  the  Nippashi  River  to  Tokyo,  Japan, 
to  Dick,  Kerr  &  Company,  London,  England,  for  alternators 
and  exciters;  Voith  &  Company,  Heidenheim,  Germany,  for 
water  turbines,  and  to  Thyssen  &  Company,  Miihlheim,  Ger-* 
many,  for  welded  pipe.  The  consulting  engineers  for  the 
company  are  J.  Tachihan,  Tokyo;  Ralph  D.  Mershon,  New 
York;  B.  M.  Jenkin,  London,  and  Sir  Alex.  B.  W.  Kennedy, 

London.  An  outline  of  the  development  plans  appeared  on 
page  524  of  the  Electrical  World,  March  9,  1912. 

Allis-Chalmers  Receiver  Resigns. — D.  W.  Call,  formerly 
president  of  the  Allis-Chalmers  Company,  and  one  of  the 
receivers,  has  resigned  the  receivership  to  become  president 
of  the  Hale  &  Kilburn  Manufacturing  Company,  of  Phila¬ 
delphia  and  New  York.  General  Otto  H.  Falk,  who  was  co¬ 
receiver  with  Mr.  Call,  is  now  sole  receiver  of  the  Allis- 
Chalmers  Company.  June  bookings  of  the  company  were 
the  largest  for  any  one  month  in  several  years. 
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New  Directors  for  Electric  Properties  Company. — Fol¬ 
lowing  transfer  of  control  of  the  Electric  Properties  Com¬ 
pany  to  a  syndicate  composed  of  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company,  the  Equitable  Trust  Com¬ 
pany  and  William  Morris  Imbrie  &  Company,  as  was  noted 
in  these  columns  last  week,  a  reorganization  of  the  board 
of  directors  of  the  Electric  Properties  Company  has  been  ef¬ 
fected.  Henry  R.  Hayes,  of  Stone  &  Webster;  Guy  E.  Tripp, 
chairman  of  the  board  of  the  Westinghouse  Electric  & 
Manufacturing  Company;  Alvin  W.  Krech  and  A.  Ludlow 
Kramer,  president  and  vice-president,  respectively,  of  the 
Equitable  Trust  Company,  have  been  added  to  the  board. 
James  Imbrie  will  continue  to  represent  his  firm  on  the 
board,  of  which  he  has  been  a  member  for  some  time. 
Other  directors  of  the  Electric  Properties  Company  are: 
Paul  D.  Cravath,  John  Seager,  John  F.  Wallace,  F.  Q. 
Brown,  Charles  H.  Allen,  H.  H.  Westinghouse,  George 
Westinghouse,  T.  L.  Brown,  H.  M.  Breckenbridge,  J.  R. 
McGinley,  E.  G.  Tillotson,  Horace  E.  Smith  and  Homer 
Coring.  John  F.  Wallace,  president  of  the  Electric  Prop¬ 
erties  Company  and  of  Westinghouse,  Church,  Kerr  &  Com¬ 
pany,  will  be  chairman  of  the  board  of  directors,  in  which 
capacity  he  will  have  general  supervision  of  the  affairs  of 
the  corporation  and  the  active  direction  of  the  affairs  of 
Westinghouse,  Church,  Kerr  &  Company,  which  is  owned 
by  the  Electric  Properties  Company.  Albert  M.  Chambers, 
formerly  associated  with  W.  C.  Langley  &  Company,  has 
been  elected  first  vice-president  of  the  Electric  Properties 
Company. 

Southern  Sierras  Power  Company  Bonds. — A.  B.  Leach 
&  Company,  of  New  York,  Boston.  Philadelphia  and  Chi¬ 
cago;  McCoy  &  Company  and  the  Continental  &  Commer¬ 
cial  Trust  &  Savings  Bank,  of  Chicago,  Ussing,  Scoville  & 
Company,  of  Pittsburgh  and  Philadelphia,  and  a  number 
of  other  bankers  are  offering  at  par  and  interest  $2,000,000 
first  mortgage  sinking  fund,  6  per  cent  gold  bonds  of  the 
Southern  Sierras  Power  Company,  unconditionally  guar¬ 
anteed  as  to  principal  and  interest  by  the  Nevada-Cali- 
fornia  Power  of  which  it  is  a  subsidiary.  Reference  to  the 
properties,  capitalization  and  earnings  of  the  parent  com¬ 
pany  was  made  in  these  columns  May  4,  1912.  A  sum¬ 
mary  of  a  letter  by  D.  A.  Chappell,  of  Los  Angeles,  vice- 
president  and  general  manager  of  the  company,  states  that 
the  Southern  Sierras  Power  Company  owns  and  operates 
a  5000  hp  steam  turbine  generating  station  and  distrib¬ 
uting  system  at  San  Bernardino,  Cal.,  a  distributing  sys¬ 
tem  at  Corona,  Cal.,  and  a  distributing  system  covering 
the  San  Bernardino,  Riverside,  Corona,  San  Jacinto 
and  Perris  Valley  districts.  It  has  recently  completed 
a  double  three-phase  high-tension  steel-tower  trans¬ 
mission  line  extending  from  the  San  Bernardino  plant  to 
Bishop,  in  Inyo  County,  where  the  company  has  two 
hydroelectric  plants  on  Bishop  Creek,  each  rated  at  2,000 
hp.  One  of  these  is  now  in  operation  and  the  other  will 
be  completed  within  a  short  time.  Upon  completion  of 
the  No.  2  reservoir  of  the  Nevada-California  Power  Com¬ 
pany  the  ratings  of  each  of  these  plants  will  be  increased 
to  6,000  hp. 

Annual  Meeting  of  Marconi’s  Wireless  Telegraph  Com¬ 
pany,  Ltd. — .At  the  annual  meeting  of  Marconi’s  Wireless 
Telegraph  Company,  Ltd.,  which  was  held  in  London  on 
July  9,  William  Marconi  reviewed  the  progress  made  in  the 
past  year  by  the  various  wireless  telegraph  companies  bear¬ 
ing  his  name.  Extensive  reference  was  made  by  Mr.  Mar¬ 
coni  to  the  rapid  advancement  made  by  the  .American 
■Marconi  company  and  to  the  clearing  of  the  situation  in 
.America  by  acquisition  of  the  United  Wireless  Telegraph 
Company.  Mr.  Marconi  attributed  the  slow  progress  made 
by  the  .American  company  in  previous  years  to  the  facts 
that  the  telegraph  service  in  this  country  is  not  a  state 
monopoly  as  is  the  case  in  Great  Britain;  that  there  was  no 
legislation  regarding  wireless  telegraphs;  that  as  the  United 
States  was  not  an  adherent  of  the  Radio-telegraphy  Con¬ 
vention  of  Berlin  of  1906  a  state  of  chaos  existed  as  regards 
wireless  matters;  that  the  complexity  of  the  patent  situation 
was  a  hindrance;  and  finally  the  existence  of  the  United 
Wireless  company  furnished  strong  competition.  Mr.  Mar¬ 
coni  also  said  that  he  looks  to  the  .American  Marconi  com¬ 
pany  to  become  one  of  the  “big.  important  industrial  insti¬ 
tutions  of  the  United  States.’’ 


New  York  Commission  Authorizes  Bond  Issues. — The 
Public  Service  Commission  for  the  Second  New  York  Dis¬ 
trict  has  authorized  the  Olean  (N.  Y.)  Electric  Light  & 
Power  Company  to  use  $76,929,  derived  from  the  sale  of 
bonds,  for  constructing  a  steam  power  station  in  Olean. 
Authority  has  been  granted  to  the  Katonah  Lighting  Com¬ 
pany,  which  operates  at  Katonah  and  Bedford,  in  West¬ 
chester  County,  to  execute  a  mortgage  upon  all  of  its  prop¬ 
erty,  franchises  and  rights  to  secure  the  payment  of  $125,000 
6  per  cent,  thirty-year  bonds.  The  company  is  authorized 
to  issue  bonds  shortly  to  the  amount  of  $75,000  to  be  sold 
at  not  less  than  par.  The  proceeds  of  the  issue  are  to  be 
used  for  payment  of  construction  work  on  the  company’s 
new  steam  plant  and  extensions  to  South  Salem,  Penndridge 
and  Bedford  and  to  discharge  the  lawful  capitalizable  obli¬ 
gations  of  the  company. 

American  Gas  &  Electric  Buys  Fremont  (Ohio)  Com¬ 
pany. — The  properties  of  the  Fremont  Yaryan  Company, 
which  does  an  electric  lighting,  steam  heating  and  motor 
service  business  in  Fremont,  Ohio,  have  been  purchased  by 
the  .American  Gas  &  Electric  Company.  R.  E.  Breed,  presi¬ 
dent  of  the  American  Gas  &  Electric  Company,  has  been 
elected  president  of  the  Fremont  company;  George  W. 
Tidd,  of  New  York,  has  been  elected  vice-president,  and 
F.  B.  Ball,  secretary  and  treasurer  of  the  American  Gas  & 
Electric  Company,  will  perform  the  same  offices  in  the  Fre¬ 
mont  company.  The  American  Gas  &  Electric  Company 
has  three  other  properties  in  Ohio.  These  are  the  Ohio 
Light  &  Power  Company,  of  Tiffin,  Ohio;  the  Licking  Light 
&  Power  Company  of  Newark  and  the  Canton  Electric 
Company  at  Canton,  Ohio. 

New  Hydroelectric  Plant  Near  Columbia  (S.  C.). — Con¬ 
trol  of  the  Parr  Shoals  Power  Company,  which  was  formed 
to  build  a  hydroelectric  plant  at  Parr  Shoals  on  the  Broad 
River,  about  twenty  miles  above  Columbia,  has  been  ac¬ 
quired  by  the  Columbia  (S.  C.)  Railway,  Gas  &  Electric 
Company.  J.  G.  White  &  Company  are  to  build  the  new 
plant,  which  is  to  have  a  rating  of  25,000  hp.  Surveys  have 
been  made  and  construction  is  to  be  started  at  once.  Trans¬ 
mission  lines  will  be  extended  from  the  plant  to  Columbia, 
where  the  energy  will  be  used  by  the  Columbia  Railway, 
Gas  &  Electric  Company. 

Changes  in  Dividend  Rates. — The  Electric  Company  of 
America  has  declared  a  dividend  of  30  cents  a  share,  which 
is  a  reduction  of  5  cents  from  the  last  previous  semi-annual 
disbursement.  The  Montreal  Light,  Heat  &  Power  Com¬ 
pany  has  declared  a  quarterly  dividend  of  2J4  per  cent,  on 
its  stock,  payable  Aug.  15  to  holders  of  record  July  31. 
This  represents  an  increase  of  %  of  J  per  cent,  over  the  last 
disbursement,  and  places  the  stock  on  a  yearly  basis  of  9 
per  cent. 

Decision  in  American  Gas  &  Electric-Doherty  Suit  Sus¬ 
tained. — The  Appellate  Division  of  the  Supreme  Court  has 
affirmed  the  decision  of  the  lower  court  which  denied  an 
application  of  H.  L.  Doherty  &  Company  for  an  injunction 
to  restrain  the  American  Gas  &  Electric  Company  from 
disposing  of  $1,000,000  common  stock  upon  which  the 
petitioners  claimed  to  hold  an  option,  as  was  mentioned 
in  these  columns  April  13  and  June  8,  1912. 

Westinghouse  Electric’s  Showing  for  First  Quarter. — Net 
earnings  of  the  Westinghouse  Electric  &  Manufacturing 
Company  for  the  first  three  months  of  the  fiscal  year  were 
at  the  rate  of  nearly  15  per  c6nt  on  the  common  stock,  as 
compared  with  6  per  cent  last  year,  and  with  12.34  per  cent 
in  1910.  The  manufacturing  plants  of  the  company  are  be¬ 
ing  operated  at  full  capacity,  and  some  scarcity  of  labor 
is  reported. 

Pennsylvania  Light  &  Power  Company  Increases  Capital 
Stock. — Stockholders  of  the  Pennsylvania  Light  &  Power 
Company,  of  .Allegheny,  Pa.,  will  vote  at  a  special  meeting 
to  be  held  on  Sept.  10  upon  a  proposition  to  increase  the 
capital  stock  of  the  company  from  $1,000,000  to  $2,000,000 
and  to  authorize  the  creation  of  a  bonded  indebtedness  of 
$5,000,000.  The  company  has  no  bonded  indebtedness  at 
present. 

Omaha  Independent  Telephone  Company  Sold. — On  July 
I  the  plant  of  the  fndependent  Telephone  Company,  of 
Omaha  was  sold  at  receivers’  sale  to  the  Nebraska  (Bell) 
Telephone  Company  for  $995,000. 
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Pittsburgh  Subway  Plans. — A  new  subway  plan,  which 
will  involve  the  ultimate  expenditure  of  $100,000,000,  has 
been  filed  with  the  council  of  the  city  of  Pittsburgh  for  con¬ 
sideration.  The  United  Terminal  System  Painters  Run 
Railroad  Company,  which  is  furthering  the  project  through 
its  representative,  A.  E.  Anderson,  recently  asked  for  an 
amendment  to  the  present  subway  ordinance  so  as  to  permit 
the  use  of  the  subway  for  freight  traffic.  A  subway  ordi¬ 
nance  recently  drawn  up  by  the  city  council  makes  no  pro¬ 
vision  for  the  carrying  of  freight.  The  plans  and  policy  of 
the  company  are  summarized  in  the  proposition  which  the 
company  submitted  to  the  council.  The  proposition  calls 
for  an  expenditure  of  $100,000,000  over  a  period  of  ten  years, 
which  shall  be  represented  by  approximately  $40,000,000  of 
capital  stock  and  $60,000,000  in  bonds,  all  to  be  placed  as 
nearly  at  par  as  possible,  thus  providing  for  present  con¬ 
struction  and  future  extensions.  From  the  nature  of  the 
work  and  the  character  of  the  equipment  it  is  estimated  that 
80  per  cent  of  the  money  will  be  expended  in  the  Pitts¬ 
burgh  district.  The  rapid  transit  portion  of  the  system  will 
receive  the  first  consideration  to  meet  local  traffic  condi¬ 
tions  as  soon  as  possible  and  will  consist  of  a  two  and 
eventually  a  four  track  tunnel  from  the  eastern  city  line 
to  the  western.  Extensions  outside  the  city  will  be  surface 
lines  of  standard  railroad  character.  The  equipment  used 
will  be  modern  and  operated  by  electricity,  or  other  satis¬ 
factory  motive  power,  but  not  steam,  although  steam  lines 
will  be  permitted  to  bring  their  trains  to  points  of  transfer 
within  the  city  limits.  The  company  concludes  its  proposi¬ 
tion  with  a  request  that  such  needful  amendments  be  made 
to  the  present  ordinance,  or  that  a  further  bill  be  drawn  up, 
as  will  permit  the  company  to  engage  in  freight  traffic,  the 
company  expressing  its  belief  that  a  rapid  transit  system 
depending  solely  upon  passenger  traffic  can  not  be  made 
profitable  for  a  period  of  ten  or  more  years  after  operation 
is  begun. 

Vicksburg  (Miss.)  Light  &  Traction  Bonds. — Chas  S. 
Kidder  &  Company;  Yard,  Otis  &  Taylor;  H.  T.  Holtz  & 
Company;  the  Central  Trust  Company  of  Illinois;  the 
Peoples  Trust  &  Savings  Bank,  and  the  Ft.  Dearborn 
Trust  &  Savings  Bank,  all  of  Chicago,  are  offering  $600,000 
first  mortgage,  5  per  cent  gold  bonds  of  the  Vicksburg 
(Miss.)  Light  &  Traction  Company  at  95  and  interest, 
yielding  about  per  cent.  These  are  dated  July  i,  1912, 
and  are  due  July  i,  1932,  but  are  redeemable  at  105  on  any 
interest  date  on  105  and  interest.  They  are,  according  to 
the  bankers,  an  absolute  first  mortgage  on  all  property  now 
owned  or  hereafter  acquired  by  the  company,  which  oper¬ 
ates  without  competition  the  street  railway  and  electric 
light  systems  in  Vicksburg  and  its  suburbs.  The  franchises 
continue  for  ten  and  twelve  years  after  maturity  of  the 
bonds.  The  capital  stock  of  the  company,  authorized  and 
outstanding,  is  $1,000,000.  The  authorized  issue  of  the  first 
mortgage  bonds  is  $1,500,000,  of  which  $900,000  is  reserved 
for  additions  and  extensions,  and  $600,000  is  outstanding. 
The  $900,000  bonds  in  escrow  can  be  issued  for  only  85  per 
cent  of  the  cost  of  additions,  provided  the  annual  net  earn¬ 
ings  are  iH  times  the  interest  charges  for  the  preceding 
twelve  months  on  all  bonds  outstanding,  including  those 
applied  for.  These  bonds  are  followed  by  $200,000  of  ten 
year  6  per  cent  debenture  bonds,  all  of  which  are  outstand¬ 
ing.  Net  earnings  of  the  company  in  1911  were  $60,002  and 
the  surplus  after  payment  of  bond  interest  was  $30,002. 


JUNE  STATEMENT  OF  COPPER  PRODUCERS’  ASSOCIATION 
The  June  statement  of  the  Copper  Producers’  Associa¬ 
tion,  issued  July  8,  compares  with  the  May  statement  as 
follows: 

^ - June,  Pounds. - ^  , - May,  Pounds. - x 


PRICES  IN  THE  NEW  YORK  METAL  MARKET. 

opper:  — ; — ^July  1 - x  , - 

Standard:  Bid.  Asked.  Bid 


Stocks  on  hand  in  the 
United  States  on  first 

of  month  . 

Production  . 

Domestic  deliveries .  66,146,229 

Export  deliveries  .  61,449,650 

Total  deliveries  . 


Stocks  on  hand  at  the 
end  of  the  month.. 


49,615,643 

122,315,240 

171,930,883 


127,595,879 


44,335,004 


72,702,277 

69,485,945 


65,066,029 

126,737,836 

191.803,865 


142,188,222 


49,615,643 


October  . . 

London  quotation: 
Standard  copper,  spot . . . 
Standard  copper,  futures. 

Prime  Lake  . 

Electrolytic  . 

Casting  . . 

Lead  . 

Sheet  zinc,  f.o.b.,  smelter.. 
Spelter,  spot  . 


- - ^Ju 

Bid. 

ly  1 - X 

- - J 

ul: 

V  9  \ 

Asked. 

Bid. 

Asked. 

16.87)4 

17.37)4 

16.50 

17.00 

17.00 

17.50 

16.50 

17.00 

17.00 

17.50 

16.50 

17.20 

17.30 

17.35 

16.50 

17.25 

16.50 

17.00 

"£ 

s  d 

£ 

8 

d 

77 

7  6 

74 

2 

6 

78 

5  0 

75 

0 

0 

Nickel  .  39.00  to  40.00 

.Aluminum : 

No.  1  pure  ingot .  21  to  22 

Rods  and  wire,  base .  31 

Sheets  base  .  33 


17.25 

17.00 

16.75 

4.75 

8.75 
7.25 

39.00  to  40.00 

21  to  22 
31 
33 


Heavy  copper  and  wire. 

Brass,  heavy  . 

Brass,  light  . 

Lead,  heavy  . 

Zinc,  scrap  . 


OLD  .MET.ALS. 

.  16.50 

.  10.25 

.  8.50 

.  4.25 

.  5.75 


COPPER  EXPORTS  IN  JULY 

Total  tons,  including  July  9 . 

STOCK  MARKET  PRICES. 

July  2. 

.'Mhs-Chalmers  . 

.Mlis-Chalmers.  pf .  2)4* 

.Amalgamated  Copper  .  85 

Amer.  Tel.  &  Tel .  145^ 

Boston  Edison  .  290* 

Commonwealth  Edison  .  138)4 

Electric  Storage  Battery .  55)4 

General  Electric  .  180 

Mackay  Companies  .  8844 

Mackay  Companies,  pf.... .  69}i* 

Philadelphia  Electric  .  22)4 

Western  Union  .  82)4 

Westinghouse  .  77 

W'estinghouse,  pf .  121* 

*Last  price  quoted. 


Personal 

Mr.  Merwyn  J.  K.  Allen,  formerly  assistant  engineer  of 
roadways  for  Toronto,  Can.,  has  been  appointed  city  en¬ 
gineer  for  Regina,  Sask.,  to  succeed  Mr.  W.  A.  Thornton, 
who  was  recently  appointed  commissioner  of  works  for 
Regina. 

Mr.  Albert  B.  Morton,  formerly  manager  and  superin¬ 
tendent  of  the  Municipal  Electric  Light  Plant  at  Wake¬ 
field,  Mass.,  has  been  appointed  superintendent  of  the  Rome 
Gas,  Electric  Light  &  Power  Company  of  Rome,  N.  Y., 
to  succeed  Mr.  R.  Field. 

Mr.  Kenneth  Windram  Endres,  formerly  associated  with 
the  Western  Electric  Company  at  New  York  as  railway 
sales  engineer,  has  resigned  from  that  company  to  become 
assistant  treasurer  of  the  Windram  Manufacturing  Com¬ 
pany  of  40  Oliver  Street,  Boston. 

Mr.  Maurice  H.  Flexner  has  been  appointed  illuminating 
engineer  for  the  Commonwealth  Edison  Company,  Chi¬ 
cago.  Mr.  Flexner  is  a  1908  graduate  of  the  Purdue  Uni¬ 
versity  School  of  Electrical  Engineering,  and  recently  re¬ 
ceived  the  degree  of  E.  E.  from  his  alma  mater. 

Mr.  J.  Tachihara,  electrical  engineer  of  the  Mitsu  Bishi 
Company,  Tokyo,  Japan,  and  consulting  electrical  engineer 
for  the  Inawashiro  Hydroelectric  Power  Company,  that  is 
building  the  first  ioo,ooo-volt  system  in*  Japan,  is  visiting 
this  country  in  the  interests  of  the  last-mentioned  company. 

Mr.  A.  M.  Klingman,  who,  for  some  time  past,  has  been 
connected  with  the  Adams-Bagnall  Electric  Company  of 
Cleveland  with  the  title  of  efficiency  engineer,  has  returned 
to  the  engineering  department  of  the  National  Electric 
Lamp  Association  to  assume  the  position  of  assistant  com¬ 
mercial  engineer. 

Mr.  J.  A.  Donaghy,  formerly  illuminating  engineer  and 
salesman  for  the  Montreal  (Can.)  Light,  Heat  &  Power 
Company,  has  been  placed  in  charge  of  the  sales  depart¬ 
ment  of  the  Monterrey  Railway,  Light  &  Power  Company, 
which  distributes  water,  gas  and  electricity  throughout  the 
city  of  Monterey,  N.  L.,  Mexico. 
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Prof.  William  L.  Hooper,  head  of  the  department  of 
electrical  engineering  at  Tufts  College,  has  been  appointed 
acting  president  of  the  institution.  Dr.  Hooper  is  well 
known  for  his  work  in  physics  and  electricity  in  collabora¬ 
tion  with  the  late  Prof.  A.  E.  Dolbear  and  Mr.  F.  S. 
Pearson.  He  has  lately  been  chairman  of  the  Boston 
section  of  the  A.  I.  E.  E. 

Mr.  W.  W.  Freeman,  vice-president  and  general  manager 
of  the  Kings  County  Electric  Light  &  Power  Company  and 
Edison  Electric  Illuminating  Company  of  Brooklyn,  has 
been  appointed  a  director  and  an  officer  of  the  Alabama 
Interstate  Power  Company,  which  will  operate  several  elec¬ 
trical  properties  in  the  south.  Mr.  Freeman  will  retain 
his  financial  interest  and  official  relations  with  the  Brook¬ 
lyn  properties  in  which  he  has  been  actively  identified  for 
twenty-three  years  and  of  which  he  has  been  general  man¬ 
ager  for  seven  years. 

Dr.  Richard  C.  MacLaurin,  president  of  the  Massa¬ 
chusetts  Institute  of  Technology,  sailed  from  Boston  for 
Europe  on  July  3  on  a  combined  vacation  and  business  trip 
which  will  include  journeys  to  many  prominent  educational 
institutions  of  techaical  interest.  Dr.  MacLaurin  will  pay 
special  attention  to  the  architectural  featuers  of  school 
buildings,  and  upon  his  return  in  the  fall  a  consultation 
of  architects  will  be  held  in  relation  to  the  preparation  of 
plans  for  the  new  buildings  of  the  institute  which  are 
to  be  erected  in  Cambridge,  Mass.,  on  the  west  side  of 
the  Charles  River  Basin. 

Mr.  Russell  H.  Ballard,  assistant  general  manager  of  the 
Southern  California  Edison  Company,  Los  Angeles,  is  the 
author  of  an  article  entitled  “No  Honest  Corporation  Fears 
Honest  Regulation”  in  the  July  number  of  “Edison  Current 
Topics,”  published  by  the  company.  Mr.  Ballard  was  born 
in  Hamilton,  Ontario,  Can.,  in  1875.  The  family  moved  to 
Minneapolis,  Minn.,  in  1883,  where  he  obtained  a  common 
school  education.  He  started  his  business  career  with 
Thomson-Houston  Electric  Company  in  Chicago  in  1890 
as  office  boy;  continued  at  Chicago  with  that  company  and 
its  successor,  the  General  Electric  Company,  until  1894. 
During  part  of  this  period  he  attended  night  school.  In 
1894  was  transferred  to  the  treasury  department  of  the 
General  Electric  Company  at  Schenectady,  N.  Y.,  and  con¬ 
tinued  with  that  company  at  Schenectady,  Newburg,  N.  Y., 
Toledo,  Ohio,  and  Atlanta,  Ga.,  until  1897,  when  he  secured 
a  position  as  bookkeeper  wdth  Westside  Lighting  Company 
of  Los  Angeles,  the  original  of  the  present  Southern  Cali¬ 
fornia  Edison  Company.  He  left  the  company  in  1900  to 
accept  a  position  as  cashier  and  office  manager  with  the 
Butte  Electric  &  Power  Company,  Butte,  Mont.  He  re¬ 
turned  to  Los  .-Xngeles  in  1904  to  accept  a  position  as  as¬ 
sistant  secretary  with  the  Edison  Electric  Company,  the 
predecessor  of  the  Southern  California  Edison  Company. 
Through  various  stages  he  has  been  promoted  to  his  pres¬ 
ent  position  as  secretary  and  assistant  general  manager. 
Mr.  Ballard  was  the  chief  speaker  before  the  Electrical 
League  of  Southern  California  on  June  25,  his  subject  be¬ 
ing.  “The  Seattle  Convention  of  the  N.  E.  L.  A.” 


Obituary 


Mr.  Arthur  J.  Morgan,  secretary  of  the  National  X-Ray 
Reflector  Company,  and  of  the  Curtis  Leger  Fixture  Com¬ 
pany,  Chicago,  Ill.,  died  of  pneumonia  at  his  home  in 
Evanston,  Ill.,  July  5,  1912.  Mr.  Morgan  has  been  known 
in  electrical  circles  through  his  work  in  connection  with 
indirect  lighting  and  show-window  lighting.  He  was  ac¬ 
tively  engaged  in  both  the  commercial  and  technical  work 
connected  with  developing  indirect  lighting  during  the  past 
four  years.  .Although  not  professing  to  be  a  technical  man 
Mr.  Morgan  was  one  who  had  a  keen  appreciation  of  the 
value  of  engineering  and  technical  knowledge  as  applied 
to  illumination  problems.  He  was  in  no  small  degree  re¬ 
sponsible  for  the  rapid  growth  of  the  indirect  lighting  sys¬ 
tem  advocated  by  his  companies.  A  large  engineering  de¬ 
partment  was  built  up  within  a  few  years  under  his  man¬ 
agement  for  the  proper  marketing  of  direct  and  indirect 
lighting  appliances.  He  constantly  made  use  of  the  engi¬ 
neering  advice  of  others,  and  was  himself  a  designer  and 


inventor  of  considerable  skill  and  originated  a  number  of 
appliances  and  methods  of  manufacture,  not  only  in  the 
lighting  field,  but  in  other  enterprises  with  which  he  was 
connected.  He  was  in  the  prime  of  business  life  and  his 
loss  will  be  much  felt  in  the  illumination  circles.  For 
some  time  he  served  as  manager  of  the  Chicago  Section 
of  the  Illuminating  Engineering  Society. 

Mr.  Andrew  E.  Stevens,  manager  of  the  Consumers 
Power  Company,  Minot,  N.  D.,  who  met  death  in  an  auto¬ 
mobile  accident  as  noted  in  our  issue  dated  July  6,  was 

born  in  Rushford,  Minn., 
Feb.  7,  1869.  He  was  edu¬ 
cated  in  the  public  schools  of 
Winona,  Minn.,  and  in  the 
University  of  Minnesota, 
Minneapolis.  At  an  early  age 
his  father  died  throwing  upon 
him  full  responsibility  as  the 
oldest  son  of  the  family.  Mr. 
Stevens  had  been  in  the  em¬ 
ploy  of  H.  M.  Byllesby  & 
Company  since  January,  1911. 
Before  entering  the  service 
of  the  Byllesby  company  he 
had  had  several  years’  ex¬ 
perience  in  shop  and  street- 
railway  work  in  Minneapolis 
and  St.  Paul.  He  also  had 
been  manager  of  several  tele¬ 
phone  exchanges  for  the  Wisconsin  Telephone  Company, 
and  had  served  on  the  sales  force  of  the  Fort  Wayne  Elec¬ 
tric  Works,  Chicago  office  He  was  a  member  of  the  Beta 
Theta  Pi  Fraternity.  In  Minot  he  was  an  active  member  of 
the  Commercial,  Elk  and  Minot  Gun  clubs.  He  was  mar¬ 
ried  to  Miss  Emma  Howard  and  is  survived  by  her  and  one 
son,  fourteen  years  old.  The  deceased  was  a  brother  of 
Eugene  M.  Stevens  of  the  banking  firm  of  Stevens,  Chapman 
&  Company,  Minneapolis,  and  of  Mr.  Arthur  Stevens  of  the 
same  city.  The  funeral  was  held  Tuesday  afternoon,  June 
25,  from  the  home  of  Mr.  Stevens’  mother,  Minneapolis. 

Mr.  Cecil  B.  Smith,  head  of  the  engineering  firm  of 
Smith,  Kerry  &  Chace,  who  died  at  his  home  in  Toronto, 
Can.,  on  June  29,  as  noted  m  our  issue  for  July  6,  was 
born  in  Winona,  Ont.,  in  1865.  His  first  noteworthy  work 
was  as  constructing  engineer  of  the  Canadian  Niagara  Pow¬ 
er  Company,  with  which  he  was  associated  from  1901  to  1905. 
In  the  latter  year  he  was  appointed  consulting  engineer  of 
the  Temiskaming  &  Northern  Ontario  Railway  Commission. 
The  Ontario  government,  recognizing  his  ability  as  an 
administrator  as  well  as  a  constructing  engineer,  appointed 
him  chairman  of  the  Railway  Commission  with  oversight 
of  the  Ontario  government  railways.  His  study  of  the 
problem  of  electrical  development  and  transmission  in 
Ontario  led  him  to  outline  a  scheme  which  afterward  de¬ 
veloped  into  the  Hydro-Electric  Power  Commission,  which 
was  the  first  extensive  experiment  in  the  world  of  elec¬ 
trical  development  under  government  auspices.  Mr. 
Smith’s  services  were  now  in  demand,  and  he  was  con¬ 
sulted  by  electrical  experts  in  foreign  countries  as  well  as 
m  Canada  and  the  United  States.  He  was  appointed  to 
lay  out  the  hydro-electric  plant  for  the  city  of  Winnipeg. 
He  then  formed  the  engineering  firm  of  Smith,  Kerry  & 
Chace,  carrying  out  many  hydro-electric  developments  all 
over  the  continent,  some  of  them  being  the  plants  of  the 
Seymour  Power  Company,  the  Trenton  Power  Company, 
the  Nipissing  Power  Company  and  the  British  Canadian 
Power  Company,  supplying  energy  to  the  mines  at  Cobait 
and  municipal  plants  at  Lethbridge,  Nelson,  Revelstoke  and 
other  places.  He  was  engaged  to  organize  the  Mount 
Hood  Railway  &  Power  Company  and  installed  that  com¬ 
pany’s  plant  at  Portland,  Ore.,  carrying  out  also  an  im¬ 
portant  land  reclamation  work  in  Idaho,  under  the  name 
of  Crane  Falls  Power  &  Irrigation  Company,  of  which  he 
was  elected  president.  He  was  also  president  of  the 
Nipissing  Power  Company  and  general  manager  and  vice- 
president  of  the  Mount  Hood  Railway  &  Power  Company. 
Among  Mr.  Smith’s  other  activities  he  was  the  author  of 
several  engineering  works  and  contributed  several  valuable 
papers  to  the  Canadian  Society  of  Civil  Engineers  of  which 
he  was  vice-president,  and  chairman  of  the  Toronto  Section. 
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ATHENS,  ALA. — The  City  Council  has  purchased  two  250-hp  turbines 
direct  connected  to  generators,  which  are  to  be  installed  in  September. 
When  improvements  are  completed  a  24>hour  will  be  established. 

BIRMINGHAM,  ALA.— The  Kelley  St.  Ry.  Co.  has  petitioned  the 
city  commissioners  for  a  franchise  to  build  an  electric  railway  in  Birm¬ 
ingham.  George  C.  Kelley  and  N.  L.  Miller  are  interested  in  the  company. 

TUCKERMAN,  ARK. — The  city  is  contemplating  the  construction  of 
an  electric-light  plant  and  water-works  system  and  would  like  to  receive 
bids  for  same.  £.  V.  Holt  is  chairman  of  committee  on  bonds  and 
construction. 

ALAMEDA,  CAL. — As  no  bids  were  received  for  the  erection  of 
electroliers  in  district  No.  7  the  Department  of  Electricity  will  do  the 
work. 

ALTA,  CAL. — The  Pacific  Gas  &  El.  Co.  contemplates  the  construc¬ 
tion  of  a  hydroelectric  power  plant  on  the  Bear  River,  about  6  miles 
from  Alta. 

COLUSA,  CAL. — The  Oro  El.  Corpn.  is  planning  to  enter  the  electrical 
field  in  this  district.  A  substation  and  distribution  system  will  be  in¬ 
stalled. 

DIXON,  CAL. — The  Great  Western  Pwr.  Co.  is  planning  to  extend 
its  transmission  lines  to  Dixon,  for  which  surveys  are  now  being  made. 

FOREST  CITY,  CAL. — The  South  Fork  Mine  Co.  is  contemplating 
the  installation  of  electrical  machinery.  Fred  W.  Kuhfield  will  have 
charge  of  the  work. 

LODI,  CAL. — Preparations  are  being  made  by  the  Oro  El.  Corpn.  to 
enter  the  local  field.  A  large  amount  of  transforming  and  distributing 
apparatus  will  be  installed. 

LOS  ANGELES,  CAL. — The  river  substation  of  the  Southern  Cali¬ 
fornia  Edison  Co.,  on  East  Ninth  Street,  was  recently  destroyed  by  fire 
causing  a  loss  of  about  $10,000. 

LOS  ANGELES,  CAL. — The  Inter-City  Commission  is  considering  the 
plans  for  the  installation  of  the  festoon  system  of  lighting  between  the 
cities  of  Pasadena,  South  Pasadena,  Alhambra  and  Los  Angeles. 

LOS  ANGELES,  CAL. — Bids  will  be  received  by  the  Board  of  Public 
Works  until  July  29  for  furnishing  the  city  of  Los  Angeles  with  all  neces¬ 
sary  riveted  steel  pipe  sections,  valves  and  special  fittings  for  the  con¬ 
struction  of  the  San  Francisquito  No.  1  and  the  Bee  Canyon  syphons, 
according  to  plans  and  specifications. 

LOS  ANGELES,  CAL. — Bids  will  be  received  by  the  Board  of  Public 
Works  until  July  26  for  furnishing  the  city  of  Los  Angeles  with  auxiliary 
electrical  equipment,  consisting  of  switchboard  panels,  meters  and  ac¬ 
cessories,  oil  switches,  local  service  transformers,  storage  batteries,  motor 
generator  sets,  disconnecting  switches,  etc. 

MANTECA,  CAL. — The  Sierra  &  San  Francisco  Pwr.  Co.  will  soon 
begin  work  on  the  construction  of  a  new  substation  in  Manteca.  The 
new  plant  will  have  an  output  of  about  5000  kw  and  will  cost  about 
$100,000. 

MARTINEZ,  CAL. — The  Board  of  Supervisors  of  Contra  Costa  County 
has  voted  to  pay  half  of  the  cost  of  the  installation  and  maintenance 
of  lighting  the  tunnel  connecting  Contra  Costa  and  Alameda  Counties. 

OROVILLE,  C.AL. — The  Oro  El.  Corpn.  has  begun  work  on  the  con¬ 
struction  of  a  large  power  plant  at  the  mouth  of  Yellow  Creek  on  the 
Feather  River.  The  site  is  near  Belden  on  the  Western  Pacific  Railroad, 
and  a  short  spur  will  be  built  to  the  power  plant.  The  company  is 
capitalized  at  $10,000,000  and  is  a  reorganization  of  the  Oro  Wtr.,  Lt.  & 
Pwr.  Co. 

PETALUMA,  CAL.— The  Great  Western  Pwr.  Co.  has  purchased  a 
tract  of  land  in  East  Petaluma,  to  be  used  as  a  site  for  a  substation. 

SACRAMENTO,  CAL. — The  Oakland,  .\ntioch  &  Eastern  Ry.  Co.  has 
secured  a  franchise  to  operate  in  Sacramento.  Some  new  lines  will  be 
built,  but  a  large  part  of  the  operation  will  be  over  the  local  company’s 
tracks. 

SAN  DIEGO,  CAL.— The  San  Diego  Consol.  Gas  &  Elec.  Co.  is  ex¬ 
tending  its  high-tension  transmission  lines  to  La  Mesa,  a  distance  of 
about  10  miles,  to  furnish  electricity  for  lamps  and  irrigation  projects. 

SAN  JACINTO,  CAL. — The  City  Trustees  have  decided  to  install  an 
automatic  electric  pumping  station  at  the  municipal  pumping  station. 

SAN  J.XCINTO,  CAL. — The  Southern  Sierras  Pwr.  Co.  has  taken 
over  the  franchises  for  the  erection  of  transmission  lines  in  Riverside 
County  originally  obtained  by  B.  F.  Mechling. 

SANTA  BARB.ARA,  CAL. — The  Coalinga  Wtr.  &  Lt.  Co.  has  applied 
to  the  Board  of  Supervisors  for  a  franchise  to  operate  in  Santa  Maria, 
Santa  Ynez  and  Lompoc  Valleys. 

STRATHMORE,  CAL, — Arrangements  have  been  made  by  the  ranch 
and  orange  grove  owners  for  the  formation  of  another  telephone  line  in 
the  Strathmore  district,  to  be  operated  under  the  name  of  the  Magnolia 
Tel.  Assoc.  N.  A.  Clifford  is  president  and  H.  M.  Stutzman  secretary  and 
treasurer. 

WOODLAND,  CAL. — Work  will  begin  on  the  installation  of  the 
proposed  system  of  the  Yolo  Wtr.  &  Pwr.  Co.  as  soon  as  50,000  acres 
are  pledged.  The  work  will  include  the  construction  of  new  dams, 
installation  of  power  plants,  cleaning  out  old  ditches  and  building  new 


ones.  Permanent  dams  and  power  plants  will  be  erected  at  Rumsey  and 
Capay,  and  the  dams  at  Adama  and  Moore  will  be  reconstructed. 

WOODLAND,  CAL. — Preparations  are  being  made  by  the  Pacific  Gas 
&  £1.  Co.  for  the  construction  of  an  electric  plant  here.  The  power 
house  will  be  of  reinforced  concrete,  36  ft.  x  64.6  ft.  The  equipment 
will  consist  of  one  bank  of  750-kw,  60  to  11  kv,  transformers,  one  bank 
of  four  230-kw,  60  to  23  kv,  transformers,  one  400-kw  motor-generator, 
switchboard  and  switches  for  two  1100-volt  feeders  and  three  2300-volt 
feeders.  The  cost  of  the  plant  is  estimated  at  $50,000. 

WILMINGTON,  DEL. — The  Wilmington  &  Philadelphia  Trac.  Co.  has 
decided  to  install  about  40  additional  street  lamps  throughout  the  city. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department,  Washington,  D.  C.,  until  Aug.  6 
for  miscellaneous  supplies  to  be  delivered  at  the  various  navy  yards  and 
naval  stations  as  follows:  Puget  Sound,  Wash.,  schedule  4690 — two 
motor-driven  centrifugal  blowers.  Brooklyn,  N.  Y.,  schedule  4698 — 
2000  ft.  twin  conductor,  armored  cable;  50,000  ft.  incandescent  lamp  cord; 
1000  lb.  copper  trolley  wire.  Mare  Island,  Cal.,  schedule  4689 — two 
centrifugal  air  compressors.  Norfolk,  Va.,  schedule  4705 — induction 
motor.  Puget  Sound,  Wash.,  schedule  4690 — equipped  industrial  railway. 
Application  for  proposals  should  designate  the  schedule  desired  by 
number. 

JACKSONVILLE,  FLA. — The  Womanda  Land  Association,  Jackson¬ 
ville,  has  been  organized  with  a  capital  stock  of  $300,000  to  develop 
18,000  acres  of  land.  The  work  will  include  townsite,  experimental  farm, 
electric-light  plant,  etc. 

.\MERICUS,  GA. — The  City  Council  has  granted  the  .Xmerican  Pwr. 
Co.  a  franchise  to  establish  and  operate  an  electric-light  plant  here. 
Frank  Lanier  is  president  of  the  company. 

AMERICUS,  GA. — The  City  Council  has  accepted  the  bid  of  the 
Americus  Pwr.  Co.  for  lighting  the  streets  of  the  city.  The  new 
contract  provides  for  130  street  lamps,  of  which  21  are  to  be  flaming-arc 
lamps  and  the  remainder  tungsten  lamps,  to  cost  $5,000  per  year.  Bids 
will  be  received  by  the  company  until  July  16  for  material  and  equip¬ 
ment  for  the  new  plant. 

.\UGUST.\,  GA. — Preparations  are  being  made  by  the  Augusta-Aiken 
Ry.  &  El.  Co.  to  begin  work  on  the  Stevens  Creek  power  development. 
The  proposed  plant  will  develop  about  30,000  hp  and  will  cost  about 
$200,000.  E.  C.  Deal  is  general  manager. 

BLACKSHEAR,  GA. — At  an  election  held  June  25  the  proposition  to 
issue  bonds  for  the  installation  of  an  electric-light  plant,  water-works 
and  sewerage  system  was  carried.  Work  will  begin  as  soon  as  bonds 
are  sold. 

DALTON,  GA. — The  City  Council  has  authorized  the  Board  of  Water 
and  Light  Commissioners  to  purchase  a  generator  and  complete  equip¬ 
ment  to  duplicate  the  equipment  in  the  municipal  electric  plant. 

DEC.\TUR,  GA. — The  question  of  issuing  bonds  to  the  amount  of 
$15,000  for  the  installation  of  a  municipal  electric-light  plant  in  con¬ 
nection  with  the  water-works  system  is  under  consideration. 

V’ALDOSTA,  GA. — The  Georgia  Railway  Commission  has  granted 
the  Valdosta  Lt.  &  Pwr.  Co.  permission  to  issue  $600,000  in  bonds  for 
improvements  to  its  plant.  Of  this  amount  only  $365,000  will  be  avail¬ 
able  at  present. 

WEST  POINT,  GA. — The  West  Point  Mfg.  Co.  is  planning  to  install 
considerable  new  machinery  at  its  mill  in  Shawmut,  Ga.,  including  5408 
spindles,  36  cards,  etc.,  which  will  be  equipped  for  electric  motor  drive. 
Orders  have  been  placed  for  machinery.  The  company  l»s  also  pur¬ 
chased  a  2000-kw  Curtis  turbine  and  generator,  necessary  transformers, 
etc.,  for  its  steam  plant  at  Langdale,  Ala.,  to  be  used  as  an  auxiliary 
to  its  present  hydroelectric  plant. 

BURLEY,  IDAHO. — Preparations  are  being  made  for  the  installation 
of  a  municipal  electric-light  plant.  The  city  electrician  will  have  charge 
of  the  work. 

C.VMRRIDGE,  ID.AHO. — The  village  of  Cambridge  has  entered  into  a 
contract  with  J.  H.  Ricker,  Weiser,  to  supply  electricity  here.  A  com¬ 
pany  will  be  organized  by  Mr.  Ricker  to  develop  the  water  power  on  the 
Weiser  River,  about  2  miles  above  Cambridge.  The  town  will  install  the 
distributing  system. 

SHOSHONE,  ID.\HO. — The  proi)erty  of  the  Shoshone  Lt.  &  Wtr. 
Co.  has  been  purchased  by  Kuhrt  interests.  It  is  understood  that  the 
new  owners  will  erect  a  transmission  line  either  from  the  Sugar  Loaf 
pumping  plant,  north  of  Jerome,  or  from  Gooding  to  Shoshone.  J.  H. 
Seaver  is  superintendent  of  the  local  plant. 

TWIN  FALLS,  IDAHO. — Steps  have  been  taken  for  the  installation 
of  a  cluster-lamp  lighting  system  on  nine  blocks  in  the  business  district. 

BELLMONT,  ILL. — The  citizens  have  voted  to  appropriate  $500  for 
lighting  the  streets  of  the  village  by  electricity. 

BLOOMINGTON,  ILL. — A  movement  has  been  started  for  the  in¬ 
stallation  of  an  ornamental  street-lighting  system  on  Franklin  Avenue, 
which  is  to  become  part  of  the  boulevard  system.  The  secretary  of  the 
Bloomington  Commercial  Club  is  interested. 

BONDVILLE,  ILL— A  company  has  been  organized  under  the  name 
of  the  Bondville  Ltg.  Co.  to  distribute  electricity  here,  which  will  be 
secured  from  the  Illinois  Trac.  system.  Gorman  Young  is  president  and 
Charles  Barker  manager. 

CH.AMP.MGN,  ILL. — The  contract  for  installing  the  new  street- 
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lighting  system  has  been  awarded  to  the  Champaign  Gas  &  El.  Supply 
Co.,  Champaign,  for  $32,180.  J.  K.  C'ravath,  Chicago,  is  consulting 
engineer. 

CHATHAM,  ILL. — The  Union  Tel.  Co.  will  act  as  distributors  for  the 
electrical  power  which  will  be  purchased  from  the  Illinois  Trac.  system. 
The  Village  Board  has  appropriated  $800  a  year  for  lighting  the  village 
streets. 

CHICAGO,  ILL. — Preparations  are  being  made  to  replace  the  gas 
lamps  in  the  Twenty-fifth  and  Twenty-sixth  Wards  with  electric  arc  and 
tungsten  lamps  with  circuits  to  the  lake.  About  3300  lamps  will  be 
erected  in  this  district.  Electricity  for  maintaining  the  lamps  will  be 
supplied  by  the  Sanitary  District  of  Chicago.  The  cost  of  the  work  is 
estimated  at  $214,000  and  will  include  the  installation  of  underground 
conduits.  Ray  E.  Palmer,  city  electrician,  has  charge  of  the  work. 

E.\ST  ST.  LOUIS,  ILL. — The  East  St.  Louis,  Columbia  &  Waterloo 
Ky.  Co.,  Mo.,  will  soon  award  contract  for  the  construction  of  a  new 
substation,  55  ft.  x  30  ft.,  in  East  St.  Louis. 

GALEN.^,  ILL. — The  citizens  of  Elizabeth  and  farmers  residing  be¬ 
tween  Galena  and  Elizabeth  have  petitioned  the  Interstate  Lt.  &  Pwr. 
Co.  to  erect  a  transmission  line  to  that  city  to  supply  electrical  service. 
The  residents  of  Hanover  and  Stockton  are  also  interested  in  the  project. 

MOLINE,  ILL. — The  People’s  Pwr.  Co.  has  applied  for  a  30-year 
franchise  in  Port  Byron.  If  granted  a  franchise  in  that  town,  the 
company  will  make  an  effort  to  secure  franchises  in  the  towns  of 
Rapids  City  and  Hampton  to  furnish  electrical  service  to  those  towns. 
1'.  W.  Reimers  is  superintendent. 

PARIS,  ILL. — A  tentative  offer  has  been  submitted  to  the  City  Coun¬ 
cil  by  Marshall  E.  Sampsell,  who  recently  purchased  the  property  of  the 
Paris  Trac.  Co.  for  lighting  the  street  of  the  city  at  the  rate  of  $60 
per  lamp  t>«r  year  on  a  moonlight  schedule.  He  also  proposes  to  furnish 
electricity  to  pump  the  water  for  the  waterworks  system.  The  new 
company  is  planning  to  increase  the  output  of  its  plant  to  supply  power 
to  operate  its  interurban  railway  and  supply  electricity  to  nearby  towns. 

ROCKFORD,  ILL. — Property  owners  on  one  block  on  South  Church 
Street  have  secured  permission  from  the  City  Council  to  erect  ornamental 
electric  lamps. 

SPRINGFIELD,  ILL. — The  city  commissioners  have  agreed  to  install 
ornamental  lamp  clusters  in  Oak  Knolls  addition  instead  of  arc  lamps. 

WASHINGTON,  ILL. — The  property  of  the  Washington  City  &  Rural 
Tel.  Co.  has  been  purchased  by  E.  S.  Sterrett  and  Charles  Camp,  Henry, 
111.,  and  C.  N.  Cheadle,  Joliet,  Ill. 

COLUMBUS,  IND. — The  Interstate  El.  Co.  has  applied  to  the  City 
Council  for  a  franchise  to  erect  transmission  lines  to  supply  electricity 
here.  The  company  is  developing  a  water  power  near  Edenburg  to 
generate  electricity  which  will  be  transmitted  to  Columbus.  Application 
has  also  been  made  to  the  County  Commissioners  for  a  franchise  to  erect 
transmission  lines  along  the  highways  of  the  county. 

BELMOND,  lA. — Steps  have  been  taken  by  the  Council  for  improve¬ 
ments  to  the  street-lighting  system. 

COLFAX,  l.A. — The  Colfax  El.  Co.  has  been  granted  a  franchise  to 
operate  here. 

DES  MOINES,  lA. — The  erection  of  a  combined  heating  and  lighting 
plant  here,  to  cost  $400,000,  is  under  consideration.  W1  H.  Schott, 
Chicago,  Ill.,  is  interested.  W.  B.  Storkey,  Des  Moines,  is  secretary 
of  the  company. 

DES  MOINES,  I.\. — The  Des  Moines-Perry  Interurban  Co.,  it  is 
reported,  contemplates  the  construction  of  a  railway  from  Woodward  to 
Ogden,  and  equipping  the  tracks  of  the  M.  &  St.  L.  tracks  for  electrical 
operation  from  Ogden  to  Des  Moines.  A  petition  has  been  circulated 
by  the  Greater  Des  Moines  committee  to  call  an  election  to  vote  on  a 
special  tax  to  build  an  interurban  railway  to  Red  Oak. 

GEORGE,  I  A. — Work  has  begun  on  the  construction  of  the  new  power 
house  for  the  electric  plant  here. 

HUXLEY,  lA. — The  City  Council  has  called  a  special  election  to  be 
held  July  31  to  vote  on  the  proposition  to  grant  a  franchise  to  the 
Boone  El.  Co.,  Boone. 

LE  CLAIRE,  I  A. — The  Town  Council  is  negotiating  with  the  Tri-City 
Ry.  &  Lt.  Co.,  Davenport,  to  supply  electricity  for  lighting  the  streets, 
business  houses  and  residences  here.  The  company  proposes  to  extend 
the  transmission  line  from  its  plant  at  Sears  to  Le  Claire. 

LI  NEVILLE,  I  A. — Plans  are  being  considered  by  the  City  Council 
for  the  installation  of  an  electric-light  plant. 

.•\RGONIA,  K.\N. — Plans  are  being  prepared  by  Rollins  &  Westover, 
Rialto  Building,  Kansas  City,  Mo.,  engineers,  for  an  electric-light  plant 
and  water-works  system  in  Argonia,  to  cost  about  $25,000. 

NORTON,  K.XN. — Preparations  arc  being  made  for  the  installation  of 
a  municipal  electric-light  plant,  for  which  bonds  to  the  amount  of 
$20,000  have  been  voted.  R.  W.  Hemphill  is  city  clerk.  • 

COOLIDGE,  KY. — The  City  Council  is  planning  to  establish  an 
electric-light  plant  and  water-works  system,  the  latter  to  include  stand¬ 
pipe  and  pumping  station. 

LEXINGTON,  KY. — The  Kentucky  Trac.  &  Terminal  Co.  has  applied 
for  a  franchise  to  operate  in  Fayette  County,  outside  of  Lexington.  The 
company  will  also  furnish  electrical  service  to  residents  of  the  county. 

PINEVILLE,  KY. — The  Black  Mountain  Coal  Co.,  it  is  reported,  is  in 
the  market  for  a  125-kw  to  200kw,  250-volt,  direct-current  generator;  if 


belted,  an  engine  for  operating  same;  one  or  two  150-hp  return  tubular 
boilers,  and  one  75-hp,  220-volt  direct-current  motor. 

RICHMOND,  KY. — Surveys  are  being  made  by  the  Dix  River  Pwr. 
Co.  for  the  purpose  of  locating  power  sites  with  a  view  of  beginning  con¬ 
struction  work  in  the  near  future.  J.  G.  White  &  Co.,  of  New  York, 
N.  Y.,  are  reported  to  be  interested  in  the  project.  The  company,  it  is 
stated,  will  take  over  the  lighting  plants  in  a  number  of  central  Kentucky 
cities,  including  Richmond,  Paris,  Danville  and  Frankfort. 

NEW  ORLE.ANS,  LA. — Sealed  proposals  will  be  received  by  F.  S. 
Shields,  secretary  Sewerage  and  Water  Board,  508  City  Hall  Annex, 
New  Orleins,  until  Aug.  16  for  furnishing  and  installing  one  40-ton 
electrically  operated  traveling  crane  and  one  10-ton  hand-operated  crane. 
George  G.  Earl  is  general  superintendent. 

LEWISTON,  MAINE. — The  City  Council  has  authorized  the  com¬ 
mittee  on  street  lights  to  secure  plans  and  specifications  for  the  installa¬ 
tion  of  a  250-kw  generator  in  the  municipal  electric-light  plant. 

.•\MESBURY,  M.\SS. — The  Amesbury  El.  Lt.  Co.  is  planning  to  install 
a  new  turbine  in  its  plant. 

E.\ST  LONGME.ADOW,  M.ASS. — The  town  of  Blast  Longmeadow  has 
awarded  the  Central  Massachusetts  El.  Co.,  Palmer,  a  contract  for  light¬ 
ing  the  streets  of  the  town  for  a  period  of  three  years.  The  contract 
calls  for  about  90  tungsten  street  lamps. 

LEE,  MASS. — Arrangements  are  being  made  by  the  Lee  El.  Co.  to 
secure  electricity  to  operate  its  system  from  the  hydroelectric  plant 
of  the  Monument  Mills,  located  in  Glendale,  and  from  the  steam  plant 
at  Alger  Furnace,  owned  by  the  Monument  Mills.  The  transmission  line 
will  be  about  10  miles  in  length  and  will  cost  about  $60,000.  As  soon 
as  the  system  is  completed  a  24-hour  service  will  be  established.  The 
Rogers  El.  Co.,  Lenox,  has  the  contract  for  the  installation. 

LENOX,  MASS. — The  Lenox  El.  Co.  is  planning  to  secure  electrical 
power  from  the  hydroelectric  plant  of  the  Monument  Mills,  located  in 
Glendale  and  the  steam  plant  at  Alger  Furnace,  owned  by  the  same 
company,  to  operate  its  plant.  A  24-hour  service  will  be  established  as 
soon  as  the  system  is  completed. 

LEOMINSTER,  M.ASS. — The  Selectmen  have  granted  Whitney  &  Co. 
permission  to  erect  a  transmission  line  across  Whitney  and  Water  Streets 
for  the  purpose  of  transmitting  electricity  to  their  shops  for  lamps  and 
motors.  The  company  has  developed  the  water-power  of  the  old  fiber- 
board  mill  property  to  furnish  power  for  their  works. 

NORTH  .AD.AMS,  M.ASS. — The  New  England  Constr.  Co.  has  de¬ 
cided  to  enlarge  plant  No.  5,  located  near  the  Hoosac  Tunnel,  and  con¬ 
vert  it  into  a  hydroelectric  plant.  It  is  proposed  to  install  all  of  the 
electrical  equipment  and  use  the  station  as  frequency-changer.  I-ater  the 
company  will  build  a  dam  near  Monroe  Bridge,  from  which  a  3-mile 
conduit  and  canal  to  the  plant  will  be  built.  Three  water-wheels  units 
will  be  installed  and  about  12,000  hp  developed.  Work  will  soon  begin 
on  the  dam  and  canal.  The  total  cost  of  the  plant  is  estimated  at 
$1,000,000. 

NORTH  .ATTLEBORO,  M.ASS.— The  Electric  Light  Commissioners 
have  entered  into  a  contract  with  the  Union  El.  Co.,  Franklin,  Mass.,  to 
supply  electricity  to  operate  the  local  system.  The  company  will  deliver 
the  power  to  the  Plainville  Line.  The  local  plant  will  be  held  for  use 
in  emergencies. 

NORTH  BROOKFIELD,  MASS.— The  Central  Massachusetts  El.  Co., 
Palmer,  is  planning  to  erect  a  central  substation  in  a  triangle  bounded 
by  Brookfield,  North  Brookfield  and  VV’est  Brookfield  for  the  purpose 
of  furnishing  electricity  in  those  places.  The  company,  it  is  said,  has 
taken  over  the  franchise  granted  Frank  E.  Winchell  in  North  Brook 
field.  Franchises  have  not  yet  been  secured  in  Brookfield  and  West 
Brookfield. 

WARE,  M.ASS. — The  Ware  El.  Co.  is  extending  its  transmission  line 
to  Wheelwright  to  furnish  electricity  there.  Forty  street  lamps  will  be 
installed  in  the  new  extension,  25  of  which  will  be  erected  in  the  town 
of  Wheelwright  and  15  on  the  road  between  Hardwick  and  Gilbertville. 

WEST  BRIDGE W.ATER,  M.ASS. — .Arrangements  have  been  made  with 
the  Edison  El.  Illg.  Co.  for  lighting  the  streets  of  the  town.  Work 
will  begin  at  once  on  installation  of  the  system. 

DETROIT,  MICH. — ^The  Michigan  Central  R.  R.  Co.  is  planning 
to  build  a  power  house,  to  cost  approximately  $80,000. 

WYOMING.  MICH. — The  Grand  Rapids-Muskegeon  Pwr.  Co.  has  been 
granted  a  franchise  to  furnish  electricity  in  Wyoming  Township.  It  is 
proposed  to  extend  the  transmission  line  from  Grandville. 

COK.ATO,  MINN. — Plans  are  being  made  by  the  Central  Minnesota 
Lt.  &  Pwr.  Co.  for  the  erection  of  a  distributing  system  here. 

M.ADISON,  MINN. — Plans  are  being  considered  for  the  installation 
of  an  electric-light  plant,  for  which  bonds  have  been  voted. 

MONTGOMERY,  AIINN. — The  installation  of  an  electric-light  plant 
in  Montgomery  is  under  consideration. 

MOUNT  IRON,  MINN. — Bonds  to  the  amount  of  $50,000  have  been 
voted  for  the  installation  of  an  electric  plant. 

PIERZ,  MINN. — Bonds  to  the  amount  of  $5,000  have  been  voted,  the 
proceeds  to  be  used  to  erect  a  transmission  line  to  Little  Falls  to  con¬ 
nect  with  the  system  of  the  Little  Falls  Wtr.  Pwr.  Co. 

RICHMOND,  MINN. — The  Public  Service  Co.,  St.  Cloud,  will  extend 
its  transmission  lines  to  Richmond,  where  it  has  been  granted  a  franchise. 
ROCKVILLE,  MINN. — The  Village  Council  has  granted  the  Public 
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Service  Co.,  St.  Cloud,  a  franchise  to  supply  electricity  here.  A.  G. 
Whitney,  St.  Cloud,  is  president. 

VIRGINIA,  MINN. — The  property  owners  on  Mesaba  Avenue  have 
petitioned  for  ornamental  street  lamps  for  eight  blocks.  Lamps  have 
been  ordered  for  the  ornamental  lighting  system  on  Central  Avenue. 

STEWARTSV ILLE,  MO. — A  franchise  has  been  granted  by  the 
town  of  Stewartsville  for  the  installation  of  an  electric-light  system,  work 
on  which  will  begin  at  once. 

McCOOK,  NEB. — The  construction  of  an  electric-light  plant  in 
McCook  is  under  consideration.  L.  C.  Stool  is  city  clerk. 

ELY,  NEV. — Preparations  are  being  made  for  the  construction  of  a 
hydroelectric  power  plant  on  Clive  Creek  to  furnish  power  for  irriga¬ 
tion  purposes  in  that  district. 

WELLS,  NEV. — A  movement  has  been  started  to  establish  an  electric- 
light  plant  in  Wells.  George  T.  Toombs,  Jr.,  is  interested. 

BROOKLYN,  N.  Y. — Sealed  bids  will  be  received  by  C.  B.  J.  Snyder, 
superintendent  of  school  buildings,  Department  of  Education,  corner  of 
Park  Avenue  and  Fifty-ninth  Street,  New  York,  until  July  22  as  follows: 
No.  1 — For  repairs,  alterations  and  additions  to  electric  equipment  in 
public  schools  4,  15,  39  and  105,  borough  of  Brooklyn.  No.  2 — For  re¬ 
pairs,  alterations  and  additions  to  the  electric  equipment  in  public 
schools  55,  70,  75  and  84,  borough  of  Brooklyn.  Blank  forms,  plans 
and  specifications  may  be  obtained  or  seen  at  the  above  office  and  also 
at  the  branch  office,  131  Livingston  Street,  borough  of  Brodklyn. 

ELMIK.X,  N.  Y. — The  Thatcher  Mfg.  Co.  has  closed  a  contract  with 
the  Elmira  Wtr.,  Lt.  &  R.  R.  Co.  to  furnish  electricity  for  lamps  and 
motors  for  its  new  plant  now  in  course  of  construction  just  north  of 
Eldridge  Park.  The  contract  is  for  a  period  of  three  years  and  calls 
for  350  hp. 

HUDSON,  N.  Y. — Plans  are  being  considered  by  the  .Mbany  Southern 
R.R.  Co.  for  the  construction  of  an  extension  from  .\lbany  to  Pittsfield. 

It  is  proposed  to  build  the  extension  from  the  present  terminus  at  Scho- 
dack  Point  to  the  State  line,  where  it  will  meet  the  proposed  extension  to 
he  built  by  the  Pittsfield  El.  St.  Ry.  Co. 

KENMORE,  N.  Y. — The  Public  Service  Commission  has  authorized  the 
Buffalo  General  El.  Co.  to  exercise  franchises  granted  by  the  village  of 
Kenmore  to  supply  electricity  for  lamps  and  motors. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder,  super¬ 
intendent  ot  school  buildings,  Department  of  Education,  corner  of  Park 
Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  July  22,  for  in¬ 
stalling  electric  equipment  in  new  public  school  45  on  189th  Street,  be¬ 
tween  Lorillard  Place  and  Hoffman  Street,  borough  of  the  Bronx.  Blank 
forms,  plans  and  specifications  may  be  obtained  at  the  above  office. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  the  Department  of 
Public  Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  until  July 
22  for  furnishing  material  and  constructing  new  ward  wing  extension, 
including  plumbing,  steam  heating,  electric  work,  vacuum  cleaning,  ele¬ 
vators,  refrigerating  plant,  etc.,  to  the  east  tuberculosis  infirmary,  of  the 
Metropolitan  Hospital  District,  Blackwells  Island.  Blanks,  forms  and 
further  information  may  be  obtained  at  the  office  of  J.  H.  Freed- 
lander,  architect,  244  Fifth  Avenue,  New  York,  where  plans  and  speci¬ 
fications  may  be  seen.  Michael  J.  Drummond  is  commissioner. 

PERRY,  N.  Y. — Work  has  commenced  on  the  construction  of  the  new 
plant  of  the  Perry  El.  Lt.  Co.  to  replace  the  one  recently  destroyed  by 
fire.  The  gas  engine  will  be  remodeled  and  used  to  run  a  new  80-arc 
lamp  machine,  which  will  be  installed  in  the  temporary  structure. 

ROCHESTER,  N.  Y. — The  Rochester  Ry.  &  Lt.  Co.  is  preparing  to 
install  luminous  magnetite-arc  lamps  on  East  Avenue.  The  plans  call 
for  86  lamps,  orders  for  which  have  been  placed  with  the  General  El.  Co. 

ROCHESTER,  N.  Y, — Sealed  proposals  will  be  received  by  the  Com¬ 
missioners  of  Public  Buildings  of  Monroe  County  until  July  15,  at  the 
office  of  the  purchasing  agent.  Court  House,  Rochester,  N.  Y.,  as  follows: 
(a)  For  brick  chimney  for  the  Monroe  County  power  house;  (b)  For 
breeching  at  the  power  house;  (c)  one  500-hp  feed  water  heater  for  the 
power  house.  Plans  and  specifications  for  the  above  may  be  procured 
from  Walter  Mercel,  chief  engineer,  at  the  power  house.  South  .\venue, 
Rochester.  Thomas  J.  Bridges  is  chairman  of  the  commission. 

ROCHESTER,  N.  Y. — ^The  Rochester  Ry.  &  Lt.  Co.  is  extending  its 
service  to  various  suburban  districts  and  will  undertake  the  installation 
of  street-lighting  circuits  at  Lincoln  Park,  in  the  town  of  Gates.  Another 
circuit  south  of  the  New  York  Central  tracks  between  West  Avenue 
and  Chili  Avenue  is  being  erected.  Grand  View  Beach,  on  the  Manitou 
line,  has  asked  the  company  for  street-lighting  service,  and  an  estimate 
has  been  submitted  to  the  Grand  Beach  .Association  for  the  installa¬ 
tion  of  22  lamps  of  40  cp  along  the  main  drive.  The  association  has 
agreed  to  pay  $500  toward  the  cost  of  erecting  the  lighting  system.  The 
company  has  applied  to  the  Town  Board  of  Chili  for  a  franchise  to  furnish 
electricity  in  that  town. 

SCHUYLERVILLE,  N.  Y. — The  Barrows-Stewart  Co.,  Boston,  Mass., 
has  been  awarded  the  general  contract  for  the  construction  of  a 
hollow  reinforced  concrete  dam,  300  ft.  long  and  22  ft.  high,  with 
reinforced  concrete  valve  chambers  and  gate  equipment  for  the  -American 
Wood  Board  Co.,  for  storage  and  power  purposes  at  its  Trionda  Mill  on 
the  Battenkill  River,  at  Schuylerville.  The  -Ambursen  Hydraulic  Constr. 
Co.,  Boston,  Mass.,  is  designing  engineer;  H.  S.  Ferguson,  New  York, 
is  consulting  engineer  for  the  owners. 

SMITHFIELD,  N.  C. — Preparations  are  being  made  by  the  city  of 


Smithheld  for  the  construction  of  an  electric-light  plant,  water-works 
and  sewer  system,  bids  for  which  will  be  received  until  July  31.  Gilbert 
C.  White,  Charlotte,  N.  C.,  is  engineer;  James  A.  Wellons  is  Mayor. 

DEVILS  LAKE,  N.  D. — Frank  E.  Carson,  of  Fargo,  has  applied  for  a 
franchise  to  install  and  operate  an  electric-light,  central  heating  and  tele¬ 
phone  plants  and  water  works  system  here. 

H.ATTON,  N.  D. — Sealed  bids  will  be  received  by  Edward  Nyhaus, 
city  auditor,  Hatton,  until  July  19  for  furnishing  and  installing  a  gen¬ 
erator  and  switchboard  for  the  electric-light  plant  at  Hatton. 

NORTHWX)OD,  N.  D. — Bids  will  be  received  by  the  city  of  North- 
wood  until  July  20  for  one  50-hp  oil  engine,  one  40-kw  generator  and 
switchboard.  H.  G.  Lykken,  Grand  Forks,  N.  D.,  is  engineer  in  charge. 

-AKRON,  OHIO. — The  City  Council  is  considering  the  installation  of 
municipal  electric-light  plant  if  satisfactory  arrangements  cannot  be 
made  with  the  Northern  Ohio  1  rac.  &  Lt.  Co.  for  street  lighting. 

BELLEVUE,  OHIO. — The  City  Council  has  passed  an  ordinance  to 
issue  bonds  to  the  amount  of  $35,000  for  the  installation  of  a  municipal 
electric-light  plant.  The  proposition  will  probably  be  submitted  to  a 
vote. 

COLUMBUS,  OHIO. — The  City  Council  has  passed  the  ordinance 
authorizing  an  issue  of  $35,000  in  bonds,  the  proceeds  to  be  used  for 
the  erection  of  two  electrical  substations  and  the  installation  of  more 
than  400  arc  lamps  in  connection  with  the  municipal  electric-light  plant. 

D.AYTON,  OHIO. — The  -Algonquin  Lt.,  Ht.  &  Pwr.  Co.  has  been 
authorized  to  issue  $1,000  in  capital  stock,  the  proceeds  to  be  used  to  buy 
meters  and  feed  lines.  The  company  was  formed  to  sell  surplus  power 
from  the  plant  in  the  Algonquin  Hotel  and  will  furnish  electrical  service 
within  a  small  business  area. 

LAKEWOOD,  OHIO. — Sealed  bids  will  be  received  by  the  director 
of  public  safety.  City  Hall,  Lakewood,  until  July  13  for  furnishing  and 
installing  a  signal  system  for  the  fire  department,  and  also  for  a  com¬ 
bined  signal  system  for  tbe  fire  and  police  departments.  Each  of  said 
systems  is  to  consist  of  a  central  equipment,  together  with  connections 
and  communications  from  central  station  to  not  more  than  30  signal 
boxes.  John  Brown  is  director  of  public  safety. 

MOUNT  V'ERNON,  OHIO. — The  Public  Utilities  Commission  has 
granted  the  Mount  Vernon  El.  Co.  permission  to  sell  its  plant  to  Frank 
B.  Ball  for  $200,000,  the  proceeds  to  be  used  to  retire  its  outstanding 
bonds. 

ORRVILLE,  OHIO. — The  electric  plant  of  the  Orrville  Lt.,  Ht.  & 
Pwr.  Co.  was  recently  destroyed  by  fire,  causing  a  loss  of  about  $10,000. 
-At  present  the  town  is  without  electrical  service. 

ZANESVILLE,  OHIO. — The  Chamber  of  Commerce  has  appointed 
a  committee  to  negotiate  with  the  Ohio  El.  Co.  to  secure  lower  rates 
for  electricity  for  lighting.  If  satisfactory  arrangements  cannot  be 
made,  plans  for  the  installation  of  a  municipal  plant  will  again  be  taken 
up. 

MARSHFIELD,  ORE. — M.  J.  -Anderson,  of  Grant’s  Pass,  and  others 
are  promoting  a  water-power  project  in  Coos  County,  which  will  involve 
an  expenditure  of  about  $1,000,000. 

PORTLAND,  ORE. — -Announcement  has  been  made  by  the  Southern 
Pacific  Co.  that  it  is  ready  to  begin  work  on  equipping  340  miles  of  road 
in  the  Willamette  Valley  for  electrical  operation,  involving  an  expen¬ 
diture  of  about  $8,000,000.  This  means  the  construction  of  numerous 
connecting  and  branch  lines  in  the  valley,  which  will  extend  from  Port¬ 
land  as  far  south  as  Eugene.  The  company  has  acquired  the  Portland, 
Eugene  &  Eastern  Railway,  and  through  it,  the  Cornvallis  &  -Alsea  Rail¬ 
road,  which  is  under  construction  south  to  Eugene,  and  the  street  car 
system  in  Salem.  E.  E.  Calvin  is  vice-president  and  general  manager 
of  the  Southern  Pacific  lines  west  of  El  Paso. 

SALEM,  ORE. — The  Oregon  El.  Ry.  Co.  is  planning  to  build  a  line 
from  Salem  to  Roseburg. 

S-ALEM,  ORE. — Surveys  have  been  completed  by  the  Portland,  Eugene 
&  Eastern  Ry.  Co.  for  its  proposed  electric  railway  from  Salem  to  Silver- 
ton,  a  distance  of  about  15  miles,  work  on  which  will  soon  begin. 

BENTLEYVILLE,  PA. — The  Borough  Council  has  granted  the  Bent- 
leyville  Pwr.  Co.  and  the  Bentleyville  St.  Ry.  Co.,  both  subsidiaries  of 
the  West  Penn  El.  Co.,  a  franchise  to  operate  here.  The  franchise  of 
the  street-railway  company  provides  for  an  electric  railway  along  the 
main  street  of  the  town. 

W.ARREN,  PA. — The  Board  of  Trustees  of  the  State  Hospital  for  the 
Insane  will  ask  the  State  Legislature  for  an  appropriation  of  $125,000 
for  a  power  plant  for  the  institution,  plans  for  which  have  been 
prepared. 

B.ARNWELL,  S.  C. — The  Council  has  engaged  Edward  Hawes,  Jr., 
Orangeburg,  consulting  engineer,  to  prepare  plans  and  construct  munici¬ 
pal  electric-light  plant  and  water  works  system. 

COLUMBI-A,  S.  C. — Surveys  are  being  made  for  the  construction  of 
a  hydro-electric  power  plant  at  Parr  Shoals,  on  Broad  River,  about  25 
miles  from  Columbia,  where  about  25,000  hp  will  be  developed.  This 
development  had  previously  been,  planned  by  the  Parr  Shoals  Pwr.  Co., 
which  has  sold  its  interests  to  Edwin  W.  Robertson,  president  of  the 
Columbia  Ry.,  Gas  &  El.  Co.,  and  associates.  The  project  includes 
the  construction  of  a  concrete  dam  34  ft.  high  and  a  power  house. 
Transmission  lines  will  be  erected  from  the  power  house  to  Columbia. 
The  contract  for  construction  of  plant  has  been  awarded  to  J.  G. 
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White  &  Co.,  New  York,  X.  Y.  Edwin  VV.  Robertson  is  president  and 
treasurer  of  the  reorganized  company  and  Guy  K.  Dustin,  vice-president 
and  general  manager. 

EGAX',  S.  D. — Steps  have  been  taken  toward  the  organization  of  a 
company  for  the  purpose  of  establishing  and  operating  an  electric-light 
|)lant  here.  Local  business  men  are  interested  in  the  project. 

REDFIELD,  S.  D. — Preparations  are  being  made  to  extend  the  new 
lighting  system  and  to  install  cluster  lamps  on  Humboldt  Street. 

KNOXVILLE,  TENN. — The  Knoxville  Ry.  &  Lt.  Co.  has  been  granted 
a  franchise  by  the  county  court  to  build  an  electric  railway  from  the 
terminus  of  the  Kingston  pike  to  Lyon’s  View,  and  to  erect  a  transmis¬ 
sion  line  to  supply  electricity  for  lamps,  motors  and  fuel. 

LENOIR,  TENN. — The  Conservation  Marble  Co.  is  planning  to  equip 
a  marble  factory.  The  machinery  will  be  operated  by  electricity. 

MEMPHIS,  TENN. — Steps  have  been  taken  toward  the  installation 
of  an  ornamental  street-lighting  system  on  Madison  Avenue.  Kenneth  A. 
Stewart  and  John  Bullington  are  interested. 

BE.AUMONT,  TEX. — Application  has  been  made  to  the  City  Council 
for  an  extension  of  the  franchise  of  the  Beaumont  El.  Lt.  &  Pwr.  Co.,  a 
subsidiary  of  the  Stone  &  Webster  Engineering  Corpn.,  of  Boston,  Mass. 
If  the  franchise  is  extended  the  latter  company  agrees  to  immediately 
proceed  to  carry  out  its  plans  for  the  construction  of  an  electric  inter- 
urban  railway  between  Beaumont  and  Port  .Arthur,  a  distance  of  25  miles. 

GALVESTON,  TEX. — The  County  Commissioners  have  granted  the 
League  City  Tel.  Co.  a  franchise  to  erect  telephone  lines  through  several 
school  districts  in  the  county. 

HOUSTON,  TEX.— The  Houston  El.  Co.  is  contemplating  extensive 
improvements,  which  will  involve  an  expenditure  of  $250,000.  The  work 
will  include  the  laying  of  more  than  20,000  ft.  of  new  standard  80-lb. 
rails  on  concrete  foundations,  erection  of  bridges,  etc. 

KINGSVILLE,  TEX. — Funds  have  been  raised  by  the  Commercial  Club 
for  the  installation  of  an  ornamental  lighting  system  on  Kleberg  Avenue. 
The  plans  call  for  40  concrete  lamp  standards  to  cost  about  $1,000. 

OAKVVOOD,  TEX. — An  electric-lighting  system  is  being  installed  here 
by  J.  C.  Howeth. 

PALESTINE,  TEX. — Plans  are  being  considered  by  the  city  com¬ 
mission  and  the  Young  Men’s  Business  League  for  the  installation  of  an 
ornamental  street-lighting  system  in  the  business  district. 

SAN  ANTONIO,  TEX. — The  San  Antonio  Trac.  Co.  will  purchase  a 
new  300-kw  generator  for  its  substation  on  Grove  Avenue. 

SAN  ANTONIO,  TEX. — The  District  Court  of  San  Antonio  has 
authorized  William  A.  Morris,  receiver  of  the  Terrell  Well  Ce.,  to  issue 
$57,000  in  receiver’s  certificates,  the  proceeds  to  be  used  to  complete  the 
construction  of  the  electric  railway  to  Terrell  Well. 

TEMPLE,  TEX. — The  City  Council  has  adopted  a  resolution  author¬ 
izing  the  transfer  of  the  franchise  of  the  Temple  Lt.  &  Pwr.  Co.  to 
the  Texas  Lt.  &  Pwr.  Co.,  which  recently  took  over  the  local  plant. 

TRINITY,  TEX. — The  local  electric-light  plant,  owned  by  A.  R.  Mac¬ 
Donald,  recently  destroyed  by  fire,  will  be  replaced  by  a  new  plant. 

SALT  L.AKE  CITY,  UTAH. — The  contract  for  the  electrical  work 
for  the  new  high  school  building  has  been  sublet  by  P.  J.  Moran,  general 
contractor,  to  the  Salt  Lake  El.  Co.,  for  $32,000. 

BURLINGTON,  VT. — ^The  Burlington  Trac.  Co.  has  been  granted  per¬ 
mission  by  the  Public  Service  Commission  to  issue  $500,000  in  bonds,  to 
be  secured  by  a  mortgage  on  the  property  of  the  Burlington  Trac.  Co. 
and  of  the  V'ergennes  Pwr.  Co.,  of  Vergennes.  The  proceeds  of  $200,000 
are  to  be  used  to  purchase  the  property  of  the  Vergennes  Pwr.  Co.  Of 
the  remainder  $150,000  is  to  be  used  to  retire  bonds  of  the  Burlington 
system  and  the  remainder  to  be  held  in  the  treasury  until  further  order 
of  the  commission. 

FREDERICKSBURG,  VA. — A  committee  composed  of  members  of  the 
City  Council  and  citizens  has  decided  to  recommend  the  Council  to  enter 
into  a  contract  with  the  Fredericksburg  Wtr.  Pwr.  Co.  to  supply  elec¬ 
tricity  for  lighting  the  city  and  for  pumping  the  water  supply  for  a 
period  of  27  years. 

TACOMA,  WASH. — It  is  stated  that  final  surveys  have  been  com¬ 
pleted  for  the  140-mile  line  of  the  Harriman  road,  between  Yakima  and 
Tacoma,  and  construction  work  will  begin  this  year.  The  road  will  be 
operated  by  electricity  across  the  Cascade  Mountains  through  Natchez 
Pass.  The  road  has  been  incorporated  under  the  name  of  the  West 
Coast  K.  R.  Co. 

MORGANTOWN,  W.  VA. — The  Morgantown  &  Dunkard  Valley  R.R. 
Co.  is  asking  for  bids  for  the  construction  of  the  extension  from  Cass- 
ville  to  Blacksville,  a  distance  of  14%  miles. 

THERMOPOLIS,  WYO.— The  Big  Horn  Collieries  Co.,  it  is  reported, 
contemplates  extending  its  transmission  lines  to  this  city  to  furnish 
electricity  for  lamps  and  motors. 

B.ASS.ANO,  ALT.A.,  CAN. — Bids  will  probably  be  called  for  the  latter 
part  of  July  for  the  electrical  generating  equipment  for  the  plant  of  the 
Bassano  El.  &  Trac.  Co.  Mowring  &  Logan,  Winnipeg,  Man.,  are 
engineers. 

V.ANCOUVER.  B.  C.,  CAN. — The  International  Ry.  Co.  has  applied 
to  the  provincial  government  for  permission  to  erect  a  dam  on  the 
Fraser  River,  near  Yale,  to  generate  electricity  to  operate  electric  tram¬ 
ways  on  the  lower  mainland. 


BEDFORD,  N.  S.,  CAN. — Steps  have  been  taken  toward  the  installation 
of  an  electric-light  system  here.  An  option  has  been  secured  on  a  water 
power  site  in  this  vicinity  which  it  is  proposed  to  develop  to  provide 
power  to  operate  the  plant. 

COOKSVILLE,  ONT.,  CAN. — Plans  are  being  considered  by  Toronto 
Township  to  secure  electrical  service  from  the  Hydro-Electric  Com¬ 
mission.  The  cost  of  installing  the  system  is  e.stimated  at  about  $20,000. 

GALT,  ONT.,  CAN. — The  by-law  appropriating  $45,000  for  the  comple¬ 
tion  of  the  street-lighting  system,  to  be  operated  by  electricity  furnished  by 
the  Hydro-Electric  Commission,  was  carried.  The  ratepayers  also  voted  in 
favor  of  the  by-law  renewing  the  franchise  of  the  Galt,  Preston  & 
Hespeler  St.  Ry.  Co.,  Ltd.,  for  a  period  of  10  years. 

HAMILTON,  ONT.,  CAN. — The  Hydro-Electric  Commission  has  au¬ 
thorized  E.  1.  Sifton,  engineer,  to  prepare  plans  for  increasing  the  output 
of  the  Trolley  Street  power  house  from  1000  hp  to  3000  hp. 

HAMILTON,  ONT.,  CAN. — The  property  of  the  Dominion  Pwr.  Co. 
of  Canada  has  been  purchased  by  Mackenzie  &  Mann  interests  for 
$12,000,000,  and  will  ultimately  be  absorbed  by  the  Electrical  Develop¬ 
ment  Co.  of  Niagara  Falls,  which  will  probably  mean  a  large  exten¬ 
sion  of  the  interurban  electrical  service  in  Western  Ontario.  Chief  among 
these,  it  is  stated,  will  be  electrical  lines  from  Toronto  to  Niagara  Falls 
and  from  Niagara  Falls  and  Hamilton  to  London. 

KINGSTON,  ONT.,  CAN. — The  Civic  Utilities  Committee  has  prac¬ 
tically  decided  to  follow  the  advice  of  R.  S.  Kelch,  electrical  engineer, 
Montreal,  to  enlarge  the  present  steam  plant  rather  than  to  secure  elec¬ 
tricity  through  the  Hydro-Electric  Commission.  Steps  will  be  taken 
at  once  to  purchase  additional  machinery  for  the  steam  plant. 

OMEMEE,  ONT.,  CAN. — The  Electric  Pwr.  Co.,  Confederation  Life 
Bldg.,  Toronto,  is  asking  for  tenders  for  the  construction  of  a  switching 
station  and  operator  house  at  Omemee. 

PORT  COLBORNE,  ONT.,  CAN.— The  Ontario  Pwr.  Co.,  Niagara 
Falls,  is  planning  to  erect  a  large  transformer  station  here.  Francis  V. 
Greene,  Fidelity  Bldg.,  Buffalo,  is  president. 

PORT  CREDIT,  ONT.,  CAN. — The  proposition  to  secure  electricity 
from  the  Hydro-Electric  Commission  is  under  consideration. 

RIDGETOWN,  ONT.,  CAN. — The  Town  Council  has  purchased  the 
local  electric-light  plant.  Extensions  will  be  made  to  the  plant  and 
lighting  system.  D.  Cochrane  is  clerk. 

TORONTO,  ONT.,  C.\N. — The  Hydro-Electric  Commission  is  negoti¬ 
ating  with  the  York  Township  Council  to  supply  electricity  to  the 
Leaside  district  lying  between  Woodbine  .Avenue  and  Dawes  Road,  and 
is  also  endeavoring  to  make  arrangements  to  furnish  electricity  in  the 
Todmorden  district. 

TORONTO,  ONT.,  CAN. — Steps  have  been  taken  by  the  Hydro- 
Electric  Commission  to  connect  Collingwood,  Barrie  and  Coldwater  with  its 
system.  Tenders  for  equipment  for  erection  of  transmission  lines  to 
supply  the  three  towns  will  be  asked  for  at  once.  Electricity  will  be 
secured  from  the  plant  of  the  Simcoe  Pwr.  Co.  at  the  Big  Chute  on 
the  Severn  River.  The  cost  of  the  transmission  lines  is  estimated  at 
about  $198,000.  It  is  expected  that  the  towns  of  Stayner  and  Elmvale 
will  soon  vote  to  contract  with  the  commission  for  electricity. 

WELLAND,  ONT.,  CAN. — The  Town  Council  has  decided  to  make  a 
contract  with  the  Hydro-Electric  Power  Commission  for  power  and  to 
submit  a  by-law  to  the  ratepayers  to  appropriate  $45,000  for  the  installa¬ 
tion  of  a  municipal  electric  light  and  power  system. 

DRUMMONDVILLE,  QUE.,  CAN.— The  South  Shore  Pwr.  &  Paper 
Co.,  recently  organized  by  Charles  W.  Tooke,  D.  Raymond  Cobb, 
William  P.  Rafferty  and  Delmar  E.  Hawkins,  of  Syracuse,  N.  Y., 
has  acquired  several  water-power  sites  on  the  St.  Francis  River  and  it 
now  developing  about  10,000  hp  within  10  miles  of  Drummondville. 
Arrangements  have  been  made  with  the  town  to  take  over  the  municipal 
electric-light  plant.  The  company  also  proposes  to  build  a  large  paper 
mill  here.  The  company  has  also  acquired  charter  rights  to  furnish  with 
electricity  for  lamps  and  motors  practically  all  the  villages  and  towns 
within  50  miles  of  Drummondville.  W.  I.  Bishop,  Montreal,  is  one  of 
the  directors. 

SCOTTSTOWN,  QUE.,  CAN. — Plans  arc  being  prepared  for  rebuild¬ 
ing  the  power  house  of  the  Emberton  Lumber  Co. 

HUMBOLDT,  SASK.,  CAN. — ^The  Council  has  decided  to  submit  a 
by-law  to  the  ratepayers  appropriating  $30,000  for  the  installation  of 
an  electric-light  plant. 

REGINA,  SASK.,  CAN. — The  electric  light  and  power  plants  in 
Regina  were  badly  damaged  by  a  tornado  on  June  30. 

SANTA  ROSALIA,  CHIHUAHUA,  MEX— The  Mexican  Northern 
Pwr.  Co.  has  resumed  work  on  construction  of  dam  across  the  Conchos 
River  and  the  installation  of  a  hydroelectric  plant,  18  miles  from  Santa 
Rosalia.  The  cost  of  the  enterprise  is  estimated  at  $10,000,000.  Owing 
to  the  revolutionary  troubles  construction  work  had  to  be  temporarily 
abandoned. 

TAMPICO,  TAMAULIPAS,  MEX.— The  Tampico  El.  Lt.,  Pwr.  & 
Trac.  Co.  has  taken  over  the  electric  plant  and  system  of  the 
Compania  de  Fuerza  de  Tampico  and  the  electric  plant  owned  by  J.  F. 
Borde  and  also  the  street  railway  system  operated  by  mules.  The  new 
company  will  extend  the  street  railway  system  to  Lacarca,  6  miles  distant, 
and  equip  it  for  electrical  operation.  A  new  electric  plant  will  also  be 
installed  by  the  company.  The  cost  of  the  entire  work  is  estimated  at 
about  $1,250,000. 
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New  Industrial  Companies  Trade  Publications 


THE  AUTO  ELECTRIC  LIGHTING  COMPANY,  of  Chicago.  Ill., 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  manufacture  and 
deal  in  gasoline  engines,  electric-light  and  power  generating  machines, 
etc.  The  incorporators  are:  M.  W.  Russell,  Victor  Loughead  and 
Glenn  M.  Hobbs. 

THE  CITY  LIGHT  &  WATER  COMPANY,  of  Dover,  Del.,  has 
been  incorporated  with  a  capital  stock  of  $125,000  for  the  purpose  of 
manufacturing  and  dealing  in  pipes  and  conduits  for  the  transmission  of 
electricity,  water  or  gas. 

THE  CONNECTICUT  TURBINE  MANUFACTURING  COMPANY, 
of  New  London,  Conn.,  has  been  organized  with  a  capital  stock  of 
$75,000.  The  officers  are:  Thomas  Hamilton,  president;  C.  B.  Rearick, 
vice-president,  and  William  T.  Hopson,  secretary  and  treasurer. 

THE  ELECTRIC-DOT  MANUFACTURING  COMPANY,  of  Pitts- 
held,  Mass.,  has  been  incorporated  with  a  capital  stock  of  $25,000  by 
DeWitt  C.  Conkling,  Joseph  M.  McMahon  and  Alice  J.  Conkling. 

THE  ELECTRIC  SALES  COMPANY,  of  Los  Angeles,  Cal.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  W.  C.  Caffray,  H.  E. 
Caffrey  and  A.  C.  Barrett. 

THE  MARTIN  TRACTOR  COMPANY,  of  Indianapolis,  Ind.,  has 
been  incorporated  with  a  capital  stock  of  $350,000  for  the  purpose  of 
manufacturing  the  “Martin  Tractor.”  The  incorporators  are:  Charles 
H.  Martin,  Hugh  R.  Richards,  F.  B.  Davenport,  Edward  D.  Moon  ,nnd 
George  D.  Thornton. 

THE  JOSEPH  REID  GAS  ENGINE  COMPANY  OF  CALIFORNIA, 
of  Los  Angeles,  Cal.,  has  been  incorporated  with  a  capital  stock  of 

$10,000  by  S.  R.  Shoup,  A.  B.  Ritchey  and  George  G.  Murray. 

THE  SOUTHWESTERN  ELECTRIC  &  MACHINE  COMPANY,  of 
El  Paso,  Tex.,  has  been  chartered  with  a  capital  stock  of  $8,000  by 
Robert  McGarraugh,  E.  E.  Slaughter,  M.  F.  Crossette  and  J.  H.  Knost. 

THE  WESTERN  CONDUIT  COMPANY,  of  Youngstown,  Ohio,  has 
been  incorporated  by  C.  D.  Hine,  C.  A.  Manchester,  L.  J.  Campbell, 

Richard  Garlick  and  W.  E.  Manning.  The  company  is  capitalized  at 

$250,000  and  proposes  to  manufacture  and  deal  in  conduits  and  fittings. 


New  Incorporations 


MONMOUTH,  ILL. — The  Monmouth  Gas  &  El.  Co.  has  been  granteil 
a  charter  with  a  capital  stock  of  $10,000  to  construct  and  operate  a  gas 
and  electric  lighting  plant.  The  incorporators  are:  John  Heron,  Oscar 
Mertz  and  E.  P.  Seibt. 

PETERSBURG,  IND. — The  Pike  County  El.  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $15,000  by  W.  D.  Hudson,  W.  F. 
McKasey  and  S.  F.  Seager.  The  company  proposes  to  build  an  electric 
plant  to  supply  electricity  in  Petersburg  and  vicinity. 

CLINTON,  KY. — The  Qinton  Wrt.  &  Lt.  Co.  has  been  incorporated 
with  a  capital  stock  of  $15,000  by  Thomas  Emerson,  J.  L.  V.  Grenier 
and  P.  H.  Porter. 

IRVINE,  KY. — The  Estill  General  Utilities  Co.  has  been  incorporated 
with  a  capital  stock  of  $2,500  for  the  purpose  of  establishing  an  electric- 
light  plant.  The  incorporators  are:  Grant  E.  Lilly,  W.  H.  Lilly,  V.  M. 
Gaines  and  J.  F.  West. 

CANAAN,  N.  H. — The  Canaan  Lt.  &  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $50,000  by  Lester  P.  French  and  Henry  H.  Fol¬ 
som. 

DOVER,  N.  J. — The  Consolidated  Cities,  Lt.,  Pwr.  &  Trje.  Co.  has 
filed  articles  of  incorporation  under  the  laws  of  the  State  of  Delaware. 
The  company  is  capitalized  at  $10,000,000  and  the  incorporators  are: 
J.  M.  Satterfield,  J,  S.  Collins,  Jr.,  and  W.  F.  Cook,  of  Dover. 

CAMDEN,  N.  Y. — The  Long  Beach  El.  Lt.  &  Pwr.  Co.  has  been  in¬ 
corporated  with  a  capital  stork  of  $50,000  to  distribute  electricity  for 
lamps,  heat  and  motors. 

NEW  YORK,  N.  Y. — The  Columbia  Lt.,  Ht.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  G.  Leary  and  A.  W. 
Bailey,  of  New  York,  and  F.  H.  Schomburg,  Brooklyn.  The  company 
proposes  to  generate  and  distribute  gas  and  electricity. 

NEWBERN,  N.  C. — ^The  Newbern-Ghent  Street  Ry.  Co.  has  been 
chartered  with  a  capital  stock  of  $25,000  to  construct  an  electric  railway 
between  Newbern  and  Ghent.  The  incorporators  are:  B.  Sellerding, 
J.  W.  Brown,  Jr.,  C.  E.  Armstrong,  C.  J.  Carthey  and  others. 

BRILLIANT,  OHIO.— The  Jefferson  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  for  the  purpose  of  supplying  electricity 
for  lamps  and  motors  in  Brilliant.  The  incorporators  are:  Alonzo  M. 
Snyder,  Irvine  K.  Schnaitter,  Roy  E.  Moffett.  W.  J.  Budd  and  M.  Mel¬ 
vin  Roberts. 

COLUMBUS,  OHIO. — The  Columbus  Depot  Co.  iias  been  incorporated 
with  a  capital  stock  of  $250,000  for  the  purpose  of  building  the  union 
electric  interurban  terminal  depot.  The  incorporators  are:  W.  F.  Bur- 
dell,  H.  M.  Dougherty,  F.  R.  Huntington,  E.  R.  Sharp,  Jr.,  and  L.  D. 
Hagerty. 


MOTORS.— -Self-starting  synchronous  motors  are  illustrated  and  de¬ 
scribed  in  a  leaflet  issued  by  the  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.;  a  two-page  leaflet  is  devoted  to  a  cut 
and  description  of  an  electrically  operated  brake  designed  especially  for 
mill  and  crane  service,  and  another  leaflet  gives  information  and  curves 
relating  to  motors  for  crane  and  hoist  service. 

RAILWAY  MOTORS.— The  General  Electric  Company’s  Bulletin  No. 
4935  illustrates  and  describes  a  railway  motor  of  the  commutating-pole 
type,  which  embodies  new  features  of  construction  developed  with  a 
view  to  effecting  greater  economy  in  railway  motor  operation.  This 
motor  is  nearly  500  lb.  lighter  than  commutating-pole  motors  of  the 
same  hourly  rating  now  in  use.  Many  of  the  details  of  construction  are 
clearly  shown,  as  is  also  the  system  of  ventilation. 

AMPERE-HOUR  METERS. — The  Sangamo  Electric  Company,  of 
Springfield,  Ill.,  is  distributing  a  twenty-four-page  treatise  on  the 
use  of  ampere-hour  meters  in  connection  with  electric  vehicles  and 
storage  batteries.  The  bulletin  is  of  particular  interest  at  this  time 
when  central-station  managers  are  advocating  the  use  of  electric 
vehicles.  In  addition  to  a  description  of  several  new  meters,  the  bulletin 
also  contains  information  on  the  subject  of  battery  operation. 

PNEUM.\TIC  SYSTEMS  OF  WATER  SUPPLY.— Catalog  2023  on  the 
Paul  pneumatic  systems  of  water  supply  has  been  issued  by  the  Fort  Wayne 
Engineering  &  Manufacturing  Company,  Fort  Wayne,  Ind.  It  contains 
specifications  and  dimensions  of  shallow-well  and  deep-well  pumps,  systems, 
accessories  and  gasoline  engines,  and  gives  also  illustrations  and  prices. 
V’alue  is  added  to  this  catalog  by  the  tables  giving  the  capacity,  weight, 
specifications  and  other  data  of  importance  to  the  prospective  purchaser. 

CALENDAR. — “Warner,  Quality,”  is  the  slogan  prominently  displayed 
on  a  calendar  got  out  for  the  Wagner  Electric  Manufacturing  Company, 
St.  Louis,  Mo.  A  picture  of  a  child  reading  the  eight-page  leaflet  "See 
the  Comma,”  also  got  out  by  this  company,  is  shown  on  the  calendar. 
This  leaflet  emphasizes  the  importance  of  the  comma  between  “Wagner” 
and  “Quality.”  Miniatures  of  Bulletins  Nos.  94  and  96  have  been  issued, 
the  former  on  single-phase  motors  and  the  latter  on  instruments  of  pre¬ 
cision. 


Business  Notes 


GENERAL  ELECTRIC  COMPANY.— The  New  York  office  of  the 
Flux  Miniature  Lamp  Works  of  the  General  Electric  Company  has  been 
moved  from  Bible  House,  on  Eighth  Street,  to  324  Lafayette  Street.  Mr. 
H.  K.  .Annin  is  general  manager  of  the  works. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of  Philadelphia, 
has  opened  an  office  at  1329  Walnut  Street,  Kansas  City,  Mo.,  for 
handling  “Exide,”  “High-Cap  Exide.”  “Thin  Exide”  and  “Iron-Clad 
Exide”  batteries  for  electric  vehicles,  as  well  as  battery  renewals  and 
parts. 

GENERAL  ELECTRIC  COMPANY. — A  conference  of  officers  of  the 
Nelite  Works  of  the  General  Electric  Company  will  be  held  at  the  Clifton 
Hotel,  Niagara  Falls,  Canada,  during  the  week  of  July  8.  Addresses  will 
be  delivered  by  Messrs.  J.  Robert  Crouse,  L.  H.  Brittin  and  V.  R. 
Lansingh. 

THE  HESS-BRIGHT  MANUFACTURING  COMPANY.  Philadelphia, 
Pa.,  owing  to  its  increasing  business,  has  removed  to  Front  Street  and 
Erie  -Avenue,  where  the  new  site  covers  aboAit  thirteen  acres,  and  the 
buildings  thus  far  erected  embody  the  most  advanced  ideas  in  modern 
factory^  arrangement  and  construction. 

J.  F.  BUCHANAN  &  COMPANY.— A  store  devoted  to  the  sale  of 
electrical  appliances  intended  for  the  home  has  been  opened  at  1719 
Chestnut  Street,  Philadelphia,  by  J.  F.  Buchanan  &  Company.  The  store¬ 
room  is  equipped  to  illustrate  a  modern  system  of  semi-indirect  lighting 
and  is  provided  with  circuits  for  demonstrating  the  electrical  heating 
and  lighting  devices  under  actual  service  conditions. 

LAMAR  LYNDON,  consulting  engineer,  has  opened  a  branch  office 
in  the  Chandler  Building,  Atlanta,  Ga.,  under  the  direction  of  Mr.  Cecil 
P.  Poole,  formerly  editor  of  the  “American  Electrician”  and  “Power.” 
His  New  York  office  at  60  Broadway  will  be  under  the  management  of 
Dr.  A.  S.  Chessin.  The  scope  of  the  work  conducted  from  these  offices 
embraces  the  design,  installation  and  investigation  of  the  operation  of 
steam,  gas  and  hydroelectric  generating  plants,  distributing  L/stems, 
railways,  etc. 

THE  AMERICAN  DISTRICT  STEAM  COMPANY,  North  Tona- 
wanda,  N.  Y.,  has  organized  a  general  engineering  department  under  the 
management  of  Mr.  Byron  T.  Gifford,  who  was  formerly  associated  with 
the  Central  Station  Engineering  Company,  of  Chicago.  Associated  with 
its  engineering  staff  will  be  Mr.  Arthur  E.  Duram,  who  was  also  for¬ 
merly  connected  with  the  Central  Station  Engineering  Company.  The 
American  District  Steam  Company  has  removed  its  Chicago  office  from 
the  Monadnock  Block  to  the  First  National  Bank  Building.  Mr.  Charles 
A.  Gillham,  formerly  of  the  Central  Station  Engineering  Company,  is 
now  associated  with  the  contracting  department  of  the  American  District 
Steam  Company,  as  is  also  Mr.  James  A.  Bendure,  formerly  connected 
with  the  Economy  Light,  Fuel  &  Power  Company,  Lockport,  N.  Y. 
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UNITED  STATES  PATENTS  ISSUED  JULY  2,  1912. 
|Pre()arcd  by  Robert  Starr  .\llyn,  16  Exchange  Place,  New  York.] 

1,030,858.  MEANS  FOR  SUPPORTING  SPARK-COIL  CASES;  B. 
Ames,  Lowell,  .Mass.  App.  filed  Sept.  5,  1911.  Screw  socket  in  a 
dashboard  of  an  automoDile,  etc. 

1,030,860.  ELECTRIC  PUSH-SWITCH;  E.  Anderson.  Bridgeport,  Conn. 
App.  filed  Dec.  21,  1911.  Single  button  door  type. 

1,030,872.  TELEPHONE  RECEIVER;  C.  N.  Church,  Camden,  N.  J. 
App.  filed  Nov.  3,  1909.  Concentric  magnetic  rings  and  bands  for 
increasing  vibration  of  the  diaphragm. 

1,030,901.  ELECTRIC  HEATING  DEVICE  FOR  RUNNING  WATER; 
IL  Lofquist,  Stockholm,  Sweden.  App.  filed  Oct.  6,  1911.  Con¬ 
nected  valve  and  switch. 

1,030,904.  ELECTRIC  FURNACE  FOR  SMELTING  .\ND  REDUC¬ 
TION  OF  ORE-  H.  B.  Lorentzen,  Notodden,  Norway.  App.  filed 
Dec.  2,  1910.  Non-conducting  bridge  wall  type. 

1,030,915.  TELEPHONE  TRANS.MITTER;  G.  R.  Morris,  Buffalo,  N.  Y. 
App.  filed  July  22,  1909.  Tone  modifying  details. 

1,030.925.  SYSTEM  OF  OPERATION  FOR  SYNCHRONIZING 
RECORDERS;  E.  O.  Schweitzer,  Chicago,  Ill.  App.  filed  Dec.  10, 

1910.  For  recording  phase  relation  between  alternating  emfs. 

1,030,929.  PROCESS  OF  MANUFACTURING  ALUMINUM  NITRID; 
O.  Serpek,  Paris,  France.  .-Vpp.  filed  April  6,  1911.  The  aluminous 
material  is  fed  over  heated  resistance  elements  in  the  presence  of 
nitrogen. 

1,030,953.  ELECTRIC  IGNITION  APPARATUS  FOR  GAS  BURN¬ 
ERS;  H.  VV''asserzi«r,  Karlshorst,  Germany,  .^pp.  filed  March  20, 

1911.  Operated  by  gas  pressure. 

1,030,961.  RAILWAY  TRAFFIC  CONTROLLING  SYSTEM  AND 
APPAR.\TUS;  W.  H.  Arkenburgh,  VV'estfield,  N.  J.  App.  filed  Nov. 
2,  1906.  Home  and  distant  railway  block  signals. 

1,030,972.  PROCESS  FOR  DIRECT  NICKELING  OF  ALUMINUM 
OR  ALLOYS  CONTAINING  ALUMINUM;  M.  Chirade  and  J. 
Canac,  Paris,  France.  App.  filed  Nov.  6,  1911.  Special  washing, 
scouring  and  plating  steps. 


1,030,858.— Means  for  Supporting  Spark  Coil  Cases. 


1,030,999.  REFRACTORY  ARTICLE  AND  METHOD  OF  MAKING 
IT;  S.  F.  Hall,  Niagara  Falls,  N.  Y.  App.  filed  Dec.  26,  1908.  A 
carbon  mold  is  dipped  in  the  fused  oxid,  withdrawn  and  the  adher¬ 
ing  layer  separated. 

1,031,009.  DYNAMO-ELECTRIC  MACHINE;  B.  G.  Lamme,  Pitts¬ 
burgh,  Pa.  App.  filed  Sept.  6,  1910.  Multiple-wound  armature, 
commutator  type. 

1,031.026.  PROCESS  FOR  THE  CLOSING  OF  THE  SEAMS  OF 
TUBES  BY  MEANS  OF  ELECTRICAL  RESISTANCE  WELD¬ 
ING;  E.  Presser,  Berlin,  Germany.  App.  filed  May  2,  1911.  Trans¬ 
former  winding  and  connection. 

1,031.031.  ELECTRICAL  SWITCH;  O.  S.  Walker,  Worcester,  Mass. 
App.  filed  Nov.  30,  1909.  For  use  with  the  magpietized  cores  of  a 
chuck,  such  as  Patent  564,296. 

1,031,038.  ELECTROMOTIVE  DEVICE;  C.  F.  Burgess,  Madison, 
WSs.  App.  filed  Feb.  12,  1910.  Magnetic  core  of  the  “vibrator.” 

1,031.071.  ADTUSTABLE  BRUSH  SUPPORT;  E.  C.  Ketchum  and 
I).  H.  .\ndrews,  Boston  and  Newton  Center,  Mass.  App.  filed  June 
28,  1911.  Pivoted  brush-holder  and  adjustable  brush  with  mercury 
amalgam  supply. 

1,031,076.  ELECTRIC  L.\MP:  W.  J.  Lusted,  Los  Angeles,  Cal.  App. 
filed  .'Xpril  10,  1911.  Reflector  in  the  bulb  with  incandescent  fila¬ 
ments. 

1,031,081.  ELECTROMAGNETIC  CLUTCH:  K.  Miran  and  L.  Seidel, 
-Aachen,  Germany.  App.  filed  Feb.  13,  1911.  Two  relatively  rotat¬ 
able  members  carrying  the  parts  of  the  clutch. 

1,031,096.  SYSTEM  OF  CONTROL;  H.  A.  Steen,  Milwaukee,  Wis. 
.App.  filed  July  24,  1911.  .Automatic  circuit  control  to  prevent  arcing 
at  the  contacts  of  gages,  etc. 

1,031,101.  LIGHTING  SYSTEM;  E.  F.  Wackwitz,  Cleveland,  Ohio. 
-App.  filed  Nov.  17,  1911.  For  automobile  lighting,  etc. 

1,031,114.  INCANDESCENT  ELECTRIC  LAMP;  H.  Gilmore,  Brook¬ 
line,  Mass.  -App.  filed  June  7,  1909.  The  filament  is  transverse  to 
the  neck  of  the  bulb. 

1.031.191.  ELECTRIC  I-TIOT-S WITCH;  C.  .A.  Lundp-en,  Detroit,  Mich. 
.App.  filed  Sept.  19,  1910.  For  motor-equipped  adding  machines,  etc. 


1,031,204.  RESISTANCE  NET;  F.  Schniewindt,  Neuenrade,  Germany. 
App.  filed  Oct.  10,  1910.  Stiffened  by  a  special  weaving. 

1,031,205.  CIRCUIT-BREAKER  SYSTEM;  W.  M.  Scott,  Philadelphia, 
Pa.  App.  filed  Jan.  19,  1907.  Protective  system  for  a  three  or  more 
wire  system. 

1,031,210.  FLUID  PRESSURE  BRAKE;  W,  V.  Turner,  Wilkinsburg, 
Pa.  App.  filed  Nov.  22,  1904.  Supplemental  control  for  railway  cars. 

1,031,256.  ATTACHMENT  FOR  TROLLEY  WHEELS;  M.  Goerman, 
Manorville,  Pa.  App.  filed  Jan.  18,  1911.  Guards  to  prevent  jumping. 

1,031,257.  PROCESS  AND  APPARATUS  FOR  EXTRACTING  AND 
REFINING  METALS  AND  ALLOYS;  A.  E.  Greene,  Chicago,  Ill. 
App.  filed  Oct.  25,  1909.  Two-chamber  process  particularly  for  low- 
carbon  steels. 

1,031,262.  LOW- WATER  ALARM;  A.  G.  Heneke,  Jr.,  De  Smet,  S.  D. 
App.  filed  Sept.  14,  1911.  Float  operated. 

1,031,292.  ELECTRIC  SELF-PLAYING  VIOLIN;  H.  K.  Dandell,  Chi¬ 
cago,  111.  App.  filed  Nov.  7,  1911.  Fingering  device.  See  Patent 
807,871. 

1,031,297.  TRANSMITTER  MOUTHPIECE:  S.  S.  Sonneborn,  Brook¬ 
lyn,  N.  Y.  App.  filed  June  27,  1911,  Shallow  face  plate. 

1,031.308.  AUTOMATIC  STARTER  AND  LIGHTER  FOR  AUTOMO¬ 
BILES;  W.  G.  Wordingham,  Chicago,  Ill.  App.  filed  Nov.  8,  1911. 
Gas  supply  control. 

1,031,312.  CIRCUIT  MAKE-AND-BREAK  DEVICE;  A.  A.  Ziegler,  Bos¬ 
ton,  Mass.  App.  filed  Feb.  18,  1910.  Strap-key  construction. 

1,031,313.  ELECTRIC  BELL;  A.  A.  Ziegler,  Boston,  Mass.  App.  filed 
March  28,  1910.  Insulation  of  the  parts  from  the  base. 

1,031,316.  DYNAMO-ELECTRIC  MACHINE;  V.  G.  Apple,  Dayton, 
Ohio.  -^pp.  filed  April  5,  1910.  Simple  construction;  self-cooling. 

1,031,324.  ELECTRIC  SWITCH;  C.  F.  Cookson,  Brooklyn,  N.  Y.  App. 
filed  April  18,  1910.  Combination  lock  for  automobile  switches,  etc. 

1,031,336.  FIRE  ALARM;  A.  Guenette,  Lachute  Mills,  Quebec,  Canada. 
.App.  filed  May  29,  1911.  Fusible  link-train  control. 

1,031,337.  FEED-WIRE  CONNECTION  FOR  ELECTRIC  MOTORS; 
G.  J.  Hartmann,  White  Plains,  N.  Y.  App.  filed  Nov.  11,  1911. 
Telescoping  coupling. 

1,031,352.  ELECTRIC  ARC  LAMP;  J.  C.  Lincoln,  Cleveland,  Ohio. 
App.  filed  March  15,  1905.  Feed  escapement. 

1,031,363.  METER-TESTING  SERVICE  CUTOUT:  T.  E.  Murray,  New 
York,  N.  Y.  .App.  filed  Dec.  8,  1909.  Removable  gang  plug. 

1,031,382.  GRID  RESISTANCE;  F.  L.  Sessions,  Columbus,  Ohio.  App. 
filed  Oct.  21,  1909.  Support  and  connection  for  a  plurality  of  grids. 

1,031,387.  ALTERNATING-CURRENT  SVV^TCH:  F.  W.  Smith  and  L. 
Larsen,  New  York,  N.  Y.  App.  filed  May  25,  1907.  Movable-core 
type  with  equilibrating  device. 

1,031,399.  OPER.ATING  CORD  OR  CHAIN  FOR  SWITCHES;  .A.  A. 
Tirrill,  Schenectady,  N.  Y.  App.  filed  April  13,  1910.  Cord  at¬ 
tachment. 

1,031.400.  OPERATING  CORD  OR  CHAIN  FOR  SWITCHES;  A.  .A. 
Tirrill,  Schenectady,  N.  Y.  App.  filed  -April  13,  1910.  Ball-chain 
connection. 

1,031.408.  ELECTRICAL  RECORDING  APPARATUS  OR  INDICA¬ 
TOR;  J.  L.  Zander,  Irving;ton,  N.  J.  App.  filed  May  27,  1911.  Tem¬ 
perature  device. 

1,031,443.  ELECTRIC  IRON;  W.  Heaviside,  Davis,  Cal.  .App.  filed 
Dec.  26,  1911.  Thermal  insulation. 

1,031,448.  R.AIL-BOND;  S.  P.  Hull,  Dobbs  Ferry,  N.  Y.  App.  filed 
July  15,  1911.  Flexible  bond  with  stiffened  portion  to  prevent 
bowing. 

1,031,449.  R.AIL  BOND;  S.  P.  Hull,  Dobbs  Ferry,  N.  Y.  -App.  filed 
July  15,  1911.  Anchorage  to  prevent  bowing. 

1,031,453.  INSULATOR;  H.  I..ange  and  F.  Druckenmuller,  Cologne- 
Nippes,  Germany.  App.  filed  Sept.  27,  1910.  Reinforced  core. 

1,031.457.  ELECTRICAL  CONTROLLING  MECHANISM;  C.  G. 
Lohay,  Paris,  France.  App.  filed  .April  10,  1911.  For  controlling 
the  sighting  of  ordinance  from  a  distance. 

1,031,479.  OIL  SWITCH;  H.  L.  Smith,  Pittsfield,  Ma.ss.  App.  filed 
Dec.  10,  1906.  For  high-voltage  alternating-current  circuits. 

1,031.529.  BLOCK  SIGNALING  SYSTEM  AND  SAFETY  APP.A- 
R.ATUS;  M.  Conrad,  Adrian,  Mich.  App.  filed  Nov.  30,  1908.  Auto¬ 
matic  system  operated  by  the  movement  of  the  train. 

1,031.535.  BURGLAR  ALARM;  G.  Di  Giovanni,  New  York,  N.  Y.  App. 
filed  .April  4,  1910.  Cord-like  curtain  for  windows,  etc. 

1,031,561.  DIRECT-CURRENT  ELECTRIC  MOTORS;  J.  Lecoche, 
Westminster,  London,  England.  App.  filed  Oct.  24,  1910.  Simple 
low-speed  gearing. 

1,031,564.  OUTLET  BOX;  N.  Marshall,  Newton,  Mass.  App.  filed 
June  1,  1909.  For  supporting  rosettes,  receptacles,  etc. 

1,031,573.  MOTOR  CONTROL;  W.  Naumann,  Pankow,  Germany. 
-App.  filed  April  14,  1910.  For  machine  tool  work  with  reciprocating 
elements. 

1,031,604.  CURLING  IRON;  C.  W.  Wilmot,  San  Diego,  Cal.  App.  filed 
May  16,  1910.  Sockets  for  the  irons.  Improvement  on  930,586. 

1,031,611.  DOOR  SWITCH;  E.  Anderson,  Bridgeport,  Conn.  App. 
filed  Aug.  19,  1911.  Snap  action. 

1,031.650.  STARTING  SWITCH  FOR  ELEC''rRIC  MOTORS;  C.  D. 
Knight,  Schenectady,  N.  Y.  App.  filed  Dec.  1,  1905.  Automatic 
multiple-switch  starting  and  running  controlled  from  a  distance. 

1,031,667.  TELEPHONE  SWITCHBOARD  APPARATUS  AND  CIR¬ 
CUITS  THEREFOR;  H.  J.  Roberts,  Evanston,  Ill.  App.  filed  Sept. 
5,  1905.  Selective  calling  with  master  key  for  party  lines,  etc. 


